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ABSTRACT  
The expansion of the recording industry has brought with it the 
production of multiple recordings of certain works by prominent com-
posers, which might lead to the conclusion that a great variety of 
interpretations of a given work are possible. A study of recorded 
performances of the late Beethoven string quartets, covering a period 
from the early days of the recording industry to recent times, 
suggests however, that interpretations by earlier ensembles show 
greater diversity than those of quartets of the last three decades. 
The last six string quartets by Beethoven (0p.127 in Eb major, 
Op.130 in Bb major, Op.131 in C# minor, Op.132 in A minor, Op.133 in 
Bb major and Op.135 in F major) are of particular interest in a study 
of interpretation because of their innovative and intricate forms, 
which would seem to provide ample opportunity for variety of 
interpetation. 
This study examines four performances of each of these works, 
including recordings by nine ensembles. These ensembles are, in 
chronological order: Flonzaley Quartet, Busch Quartet, Pascal Quartet; 
Budapest Quartet, Hungarian Quartet, Smetana Quartet, Paganini Quartet, 
Fine Arts Quartet, and Amadeus Quartet. 
The research involved an examination of each recording, taking 
into consideration twelve aspects of performance interpretation. 
These various aspects fall into four main categories: technical 
proficiency, stylistic devices, tempo and interpretation of notation. 
The study of technical proficiency deals with standard of inton-
ation, rhythmic accuracy, and precision of ensemble playing. The 
two stylistic devices discussed are vibrato and portamento. The 
( vi) 
comparison of tempo differences considers the basic tempo of each 
section or movement, the range covered by unindicated changes of 
tempo and the frequency of their occurrence, the amount of rubato 
within a given tempo, and unmarked ritardando or accelerando at the 
ends of movements or sections. The study of differences in inter- 
pretation of various notational indications deals specifically with 
length of staccato notes, articulation of phrasing slurs, and certain 
dynamic markings. 
The results of the research reveal that in most of the above-
mentioned performance variables, the interpretations by ensembles 
from earlier this century show greater diversity, while still 
following the composer's instructions in the score, than do those of 
quartets of recent decades, indicating a tendency towards standard-
ization of interpretation. 
CHAPTER 1 
INTRODUCTION 
Statement of the Problem  
The last fifty years have seen a great increase in the import-
ance and influence of media in all areas of society. A clear 
example of this is the enormous expansion of the recording industry, 
which has resulted in the output of massive libraries of recordings 
of musical compositions. 
Not surprisingly, multiple recordings of popular art-music works 
by prominent composers have been produced to satisfy market demand and 
to create a market advantage for the competing record companies. 
The existence of multiple recordings of given works would, therefore, 
seem to suggest that a variety of interpretations would be available. 
However, it appears that among recordings of recent decades, there 
is a tendency towards an increasing standardization of performance 
interpretation, particularly noticeable when recent recordings are 
compared with those from earlier this century. 
A comparison of recorded performances of the late Beethoven 
string quartets (Op. 127 in Eb major, Op. 130 in Bb major, Op. 131 
in C# minor, Op. 132 in A minor, Op. 133 in Bb major and Op. 135 in F 
major) may be taken to serve as an example of this tendency. The 
existence of ten recordings of the complete set of the late quartets 
currently available on the world market
1 
plus twenty recorded per- 
2. 
formances of the various works that have been set to disc but are no 
longer in production
2 
 suggests that there is quite a diversity of 
possible interpretations of these works. 
The potential for variety of interpretation would seem to be 
considerable because of the highly abstract and philosophical ideas 
the late quartets are expressing 3  and the new and intricate forms 
which Beethoven developed as a nieans of expressing such concepts.
4 
The individual style which Beethoven developed involved not only an 
adaptation of form, but also the introduction of unusual technical 
devices, such as extreme and sudden contrasts in dynamics, constant 
changes of tempo and the adventurous use of harmonic, rhythmic and 
timbral relationships, all of which offered the performer greater 
scope for exploration and individuality of expression. 
Considering these issues, an increasing similarity in recent 
recordings of these late quartets suggests an undesirable trend in 
performance interpretation. 
Purpose of the Study  
The purposes of this study were (1) to document the tendency 
towards standardization of interpretation in performance, and (2), 
to demonstrate, in terms of specific musically technically variables, 
how this standardization is occurring, in order to suggest ways in 
which such a tendency might be altered. 
From the point of view of a performer, it is important to real-
ise the full extent of possibilities for individual expression so as 
to achieve the deepest and most satisfying interpretation of a work. 
The significance of this study is in showing, in technical performance 
terms, how varied interpretations can be, while remaining faithful to 
the composer's intentions, expressed in the performance of the 
score. 
Hypotheses  
The hypothesis formulated was that the recordings made by 
quartets earlier in this century demonstrated more variation and 
individuality of approach than did those made by contemporary 
ensembles, as shown in a consideration of the following variables: 
standard of technical proficiency; use of stylistic instrumental 
devices; tempo; and interpretation of notation. 
Research Procedure 
Recordings of performances of the late Beethoven string quartets 
by nine prominent ensembles were used as sources of data in studying 
the differences in interpretation of these works. The ensembles 
were selected according to the time period in which they worked, so 
as to allow a comparison of performance practices from different 
parts of this century. 
Four performances of each work were studied, two from the early 
part of the century and two by more recent ensembles. This allowed 
a comparison of the two from the same period to be made and the amount 
of diversity in interpretation between the two pairs to be assessed. 
The procedure was repeated for each of the six works, using different 
combinations of four ensembles, thus enabling some general conclusions 
regarding differences in interpretation during this century to be 
drawn. 
3. 
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The examination of each performance was based on a number of 
specific interpretation variables. These variables covered several 
aspects of technical proficiency instrumental devices such as vibrato 
and portamento, tempo and unindicated changes of tempo, and the in-
terpretation of certain notational indications, such as dynamics and 
phrasing slurs. 
Delimitations and Assumptions  
The following delimitations were observed: 
1. The works used in this study included only the last six string 
quartets by Beethoven (Op. 127, Op. 130, Op. 131, Op. 132, Op. 133 and 
Op. 135). It was assumed that a study of the differences in playing 
styles and interpretations of these works would serve as a valid 
illustration of differing playing styles and approaches to interpret-
ation in the times in which the recordings were made because the 
individuality of the works offers as much, if not more, possibility 
for difference in interpretation as any other compositions in the 
literature. 
2. The data was collected from recorded performances rather than 
from performances in concert or class situations so as to allow more 
accurate and detailed analysis. It was assumed that recordings give 
a sufficiently valid representation of performance practices for the 
purposes of this study. 
3. Recorded performances of only four interpretations of each work 
were analysed, as this was considered a sufficient number to allow for 
a comparison of earlier performance practices and practices of more 
recent times, and to give a general overview of the scope of possi-
bilities in interpretation and of the technical means which could be 
5. 
used to achieve them. The selection of the particular recordings used 
in this study was based upon the assumption that they are represen-
tative of the playing styles of their time. 
4. The study considered only variables which could be assessed by 
the human ear without recourse to any advanced technology or instru-
ments other than a metronome. It was considered that the particular 
variables in question, although not dealing with certain finer aspects 
of playing, covered a sufficiently broad range of technical and 
interpretative considerations to allow for the formation of general 
principles regarding the differences in interpretation in the various 
eras. 
Limitations  
The following limitations were observed: 
1. By using recordings rather than live performances as sources of 
information, the effectiveness of the study was restricted because 
the recording equipment used in the early part of the century was 
much less accurate in reproducing the performances than is the equip- 
ment in use today. The possibility for comparison between the earlier 
and later recordings was,therefore,somewhat limited in the following 
variables: 
(a) dynamics, in that more modern equipment allows louder 
sounds to be recorded and reproduced; 
(b) tempo, in that the older equipment was unable to achieve 
the control of speed at which the recording was made and 
which the precision of more modern equipment allows. 
2. The study was limited by the accuracy of the metronome and 
reliability of the score used. 
6. 
3. Only recordings by outstanding and highly-regarded string quartets 
are available on the market, so the choice of recordings was limited 
to those by ensembles which are most likely to display individuality 
and originality in their interpretations rather than to those of 
"average" standard. 
Unavailability of many of the recordings of earlier ensembles 
limited the choice and number of recordings from before 1940. In- 
terpretative  attitudes of that era are, therefore, represented by 
fewer ensembles than of recent decades. As a result, only one record- 
ing made before 1940 was considered in the studies of Op. 131, Op. 132 
and Op. 135. 
Review of Related Literature 
Published discussion of performance practices relevant to 
Beethoven's string quartets seem to be minimal.
5 
However, one paper did discuss a specific aspect of a general 
challenge which faces all performers - the problem of notational in-
terpretation. A dissertation by Donald Clarke Todd
6 
compared bowings 
in the Joachim-Moser edition of the six quartets of Op. 18 and the 
three quartets of Op. 59 with those in the Urtext edition and quartet 
manuscripts, with particular reference to Op. 59, No. 3. 
Although it does not discuss Beethoven's last six string quartets, 
Todd's study does present two ideas which could be applied to the late 
quartets as readily as to the earlier works. The first idea is that 
the aim in altering bowings from the manuscripts is to substitute 
those which are better suited to the instruments and which better 
fulfil the composer's musical intent. This view assumes that the 
instrumentalist has some freedom to alter markings concerning aspects 
7. 
relating purely to instrumental technique. 
The second point made in this dissertation is that while many 
of the bowings found in the Joachim-Moser edition are superior to 
those in the manuscripts, others were found by Todd to be inferior to 
the composer's bowings. It is suggested that in Op. 59, No. 3, 282 
of the alterations improve upon the bowings indicated by the composer, 
55 are equally good and 13 are inferior. 
If this view that the performer has some right to use his dis-
cretion in followng the composer's instructions where matters per-
taining to instrumental technique are concerned is supported, it 
indicates one of the factors which can lead to differences between 
various performances of any one work. 
Organization of the Remainder of the Study  
In Chapter II, research relating to the performance variable 
of notational interpretation is discussed. Chapter III includes de- 
tails of the ensembles used in the study of each work, details of the 
performance variables upon which the study was based, and the research 
procedure for,comparing differences in interpretation in the different 
parts of the century. Findings of the study are presented in 
Chapters III .7C! VI. The summary, conclusions and implications 
formulate Chapter VII. 
The appendices include tables and graphs of the detailed results 
of the variables concerning portamento and tempo and are followed by 
the collected musical examples. 
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CHAPTER II 
METHODOLOGY 
The Recordings  
Four recordings of each of the last six Beethoven string 
quartets were used as sources of data for the study. It was con- 
sidered adequate to use this number of recordings as this arrange-
ment allowed for a comparison to be made between two recordings 
produced earlier in this century and two more recently recorded 
performances. The degree of difference between the two pairs could 
then be estimated. As six works were examined and different com- 
binations of performers were used in the study, some general 
tendencies regarding differences in interpretation could, therefore, 
be identified. 
A very limited number of recordings of earlier groups are 
available now, so the earlier recordings were selected on the basis 
of availability. Choices of later recordings were made, guided 
largely by the times in which the various groups were functioning 
and by listening availability. The aim was to have a large variety 
of groups representing the widest possible time range. 
Recorded performances by the following ensembles, listed in 
chronological order, were studied: Flonzaley Quartet, Busch Quartet, 
Pascal Quartet, Budapest Quartet, Hungarian Quartet, Smetana Quartet, 
Paganini Quartet, Fine Arts Quartet and Amadeus Quartet. The 
earliest group, the Flonzaley Quartet, was formed in 1902 and three 
of the groups, the Smetana, Fine Arts and Amadeus Quartets, are still 
9. 
10. 
functioning at the present time, so the study compares performances 
from the earliest days of the recording industry to very recent 
recordings. 
For each work, the four ensembles whose performances were 
compared were, in chronological order: 
Op. 127 Flonzaley, Busch, Hungarian and Smetana Quartets. 
Op. 130 Pascal, Budapest, Smetana and Amadeus Quartets. 
Op. 131 Busch, Hungarian, Fine Arts and Amadeus Quartets. 
Op. 132 Pascal, Hungarian, Smetana and Amadeus Quartets. 
Op. 133 Pascal, Budapest, Hungarian and Amadeus Quartets. 
Op. 135 Flonzaley, Busch, Paganini and Fine Arts Quartets. 
In order to appreciate the time range covered by the four re- 
cordings of each work and to understand which period each of the 
ensembles represents, certain biographical and recording details 
are necessary. 
The earliest quartet whose recordings were examined in this 
study was the Flonzaley Quartet. It was established in 1902 and dis- 
banded in 1928.and was one of the first quartets to make gramophone 
recordings.
1 
Although the exact date of their recordings of Op. 127 
and Op. 135 are not known, it is presumed to have been in the early 1920's. 
The original Busch Quartet was formed in 1919 but changed two 
members in 1921. In 1930, a new cellist joined the quartet and it 
was with this personnel that the recordings of Op. 127, Op. 131 and 
Op. 135 were made in 1936. The group disbanded on the death of the 
first violinist, Adolf Busch; in 1952.
2 
The precise date of formation of the Pascal Quartet is uncertain. 
One encyclopedia states that the quartet was established in 1919 by 
11. 
one Andre Pascal
3 but two others maintain that the name was taken 
from a Leon Pascal.
4 	
The Reiman Musik Lexicon gives the names of the 
other members of the quartet and these agree with the notes included 
with the record. This source was, therefore, concluded to be the 
most reliable, but unfortunately gives no formation date:of the Quartet. 
However, it does give the date of birth of Leon Pascal as 1899 and that 
of the second violinist, the youngest member of the group, as 1915, 
so it was assumed that the quartet was formed after the mid-1930's. 
The recording date of their performances of Op. 130, Op. 132 and Op. 
133 is not given in the information which accompanies the records, but 
Pascal is known to have left the quartet in 1956, after which time it 
continued to exist under another name until 1969. 
The Budapest Quartet was originally established in 1917 but 
underwent several changes of membership until, in 1936, with completely 
different players, it took the form in which the present recordings 
of Op. 130 and Op.. 133 were made.
5 
The quartet disbanded in 1969, 
but the exact recording date of these Beethoven quartets is not known. 
The Hungarian Quartet was founded in 1935 but underwent four 
changes of personnel before its dissolution in 1970. The recordings 
of Beethoven's late string quartets were made in 1967 with a member-
ship which was in existence since 1959. 6 
The Smetana Quartet was formed in 1945 and also changed member-
ship before reaching the form in which the late Beethoven quartets 
were recorded. The final change occurred in 1955 and the quartet is 
still functioning in this form today.
7 	The recordings used in this 
study were made in 1967. 
12. 
The Paganini Quartet was founded in 1946 and stayed together 
for twenty years before disbanding. 	The recording date of its per- 
formance of Op. 135 is not known, so although there were some 
personnel changes during its career, it is not certain in which form 
the quartet was functioning at the time of the recording. 8 
The Fine Arts Quartet was founded in 1946 but changed second 
violinists in 1954 and has had four different violists during its 
career. 	The recordings of Op. 131 and Op. 135 were made in 1968 and 
the violist on these recordings was replaced later the same year, but 
it is not known for how long he had been with the quartet. 9 
The Amadeus Quartet was formed in 1947 and has continued with 
the same personnel until the present day. 10 The recordings of the 
late Beethoven string quartets were made in 1963. 
Quartets formed since 1945, namely the Smetana, Paganini, Fine 
Arts and Amadeus Quartets, were considered to represent recent in-
terpretative styles. 	Those quartets which were formed earlier were 
generally taken to represent earlier styles, although the Hungarian 
Quartet, formed in 1935, made their recordings of the late Beethoven 
string quartets in 1967, which is four years later than the record- 
ing date of the Amadeus Quartet's performances of these works. 	All 
recordings were transferred to cassette tape for the convenience of 
study. 
Scores and Equipment  
For the investigation of differences in tempo, a Taktell piccolo 
metronome was used. This metronome was considered to be of suffic-
ient accuracy for the purpose of comparison as there were other 
factors which could have caused error in the reproduction of the orig-
inal tempo of a performance. 	For example, equipment used in the 
13. 
production of 78 r.p.m. discs often gave an inaccurate impression of 
the original speed. 	The tempo heard on the cassette tapes was also 
dependent on the reliability of the playing speed of the machines 
used in the taping and playing back of the recordings. 
Performance Variables  
The research into the technical and interpretative differences in 
performance, considering both the individual and ensemble aspects, 
covered twelve areas in which performances can vary., These twelve 
variables fall into four main categories and are discussed in the 
following chapters. 
The first category deals with the technical proficiency of each 
quartet and considers the standard of intonation, rhythmic accuracy, 
and accuracy of co-ordination between the individual parts, or ensemble 
playing. 
The second category includes two stylistic devices commonly 
used in, string playing, vibrato and portamento. 
The third category deals with tempo. 	In this section, the 
basic tempo is considered, as well as the range of speeds covered by 
the deviations from that tempo and the number of unmarked tempo 
• changes within a movement or section, the amount of rubato within a 
given tempo, and unmarked Aitatdando or accetetando at the end of a 
movement or section. 
The fourth category includes aspects of performance in which 
differences can be attributed to the inadequacy or ambiguity of certain 
notational indications. 	This category deals specifically with 
length of staccato notes, articulation of phrasing slurs, and dynamics. 
14. 
The study of dynamics considers differences in the dynamic range, the 
performance of sudden dynamic changes, repeated Otte or 46otzando 
markings, and cte6cendo followed by a sudden piano. 
Research Procedure  
In order to determine whether there is greater diversity of in-
terpretation between quartets from earlier in the century than between 
those of more recent years, a detailed study of each recording was 
undertaken with each of the abovementioned aspects of performance 
interpretation. The differences between the earlier quartets and 
the differences between the later quartets were observed, followed by 
a comparison of the amount and degree of difference between the earlier 
and later quartets. The findings from the - arAysis of each of the 
separate aspects of interpretation were then considered together, 
showing in what particular areas the earlier or later groups more often 
vary and whether the greatest variety occurred consistently in one 
time period or another. 
The comparison of accuracy of intonation involved first an 
observation of any deviations from correct pitch as could be detected 
without the aid of any pitch assessors or mechanical aids. 	Both 
individual inaccuracies, such as were found in solos or sections where 
the individual parts could be clearly heard, and inaccuracies in the 
intonation of the group together, which could arise from the four 
parts not forming correct intervals within the chords, even though 
the individual lines might sound correct when heard separately, were 
considered in the examination. 
15. 
In comparing the two earlier recordings of each work and the 
two later ones, the difference between both the frequency of occurr-
ence of intonational inaccuracies and the degree of deviation from 
correct pitch were assessed and on this basis, a general impression 
of whether the earlier or later performances showed greater differ-
ence was formed. 
In considering rhythmic accuracy, uneven pulse and incorrect 
subdivisions within a beat, as well as unevenness resulting from lack 
of bow control, were assessed. These aspects were observed in each 
recording, followed by a comparison of the two earlier performances 
and the two more recent ones of each work. The amount of difference 
between earlier and later recordings was then estimated. 
To compare standards of ensemble playing, the players' con-
sistency of co-ordinating performance of their respective parts was 
observed for each performance, followed by a comparison of earlier 
and later recordings and comparison of differences between quartets 
from earlier in the century with those recording more recently. 
The study of vibrato was made by observing the type of vibrato 
most commonly used by the players in each quartet and, also, the amount 
of variety in types of vibrato used for speci61 effects. From all 
performances by each group, a general assessment was made and differ-
ences between each group were then observed. 
The differences in the use of the instrumental device of porta-
mento were found by counting the number of times this effect occurred 
in each performance, the type of portamento favoured by each quartet 
and such mechanical characteristics as the amount of pressure in the 
sliding finger and the speed taken for the slide. The comparisons 
16. 
were made between the four recordings of each work and conclusions 
were reached by estimating the number of works in which the earlier 
or later quartets showed greater', diversity. 
The first step in the research into tempo differences was to 
find the metronome markings for each performance, observing all changes 
in tempo and any minor deviations from a regular pulse within each 
section. On the basis of the data thus gathered, all aspects of tempo 
and changes of tempo were assessed and compared. 
In all performances, variations in tempo within a section were 
observed, so the basic tempo was taken to be the tempo at which most 
of a section was played. In some instances, there was such continu- 
ous tempo change within a small range or different speeds at which 
different themes were consistently played, that to find one metronome 
marking as a basic tempo was impossible. Sometimes, therefore, the 
basic tempo is given as a range between two markings. For the purpose 
of consistency in comparison, the slowest tempo marking was used, but 
the range is reported in the study. 
Taking each section separately, the differences between the two 
earlier performances and the two later ones were estimated, then a 
comparison of the differences was made. For each work, the number of 
times the earlier or later groups showed greater variation was calcu-
lated and conclusions were reached by observing which of the two groups 
most often varied in the six works. 
In different parts within a section of a given tempo indication, 
the tempo was often found to vary with changes of dynamics, themes or 
character of the music. From the data collected by a comparison of 
each performance with a metronome, the range of tempo covered in the 
17. 
deviations from the basic tempo and the number of times such changes 
occurred were estimated. Conclusions were reached by comparing the 
figures of the four recordings of each work then finding whether the 
differences were most consistently greater between the earlier or 
later recordings of the six works. 
To compare differences in the amount of rubato used by the various 
quartets, the number of bars in which a slight deviation from the basic 
tempo of a section occurred were counted. In longer bars, particularly 
those in slow movements, more than one tempo deviation was sometimes 
observed, in which case the separate examples of rubato were counted. 
Where the tempo changed gradually away from the basic speed then 
gradually moved back to it again over the space of more than one bar, 
it was taken to be part of the one rubato effect. This effect was 
often found in conjunction with gradual changes in dynamics. 
The four performances of each work were compared by counting 
the number of sections in which the amount of rubato varied more in the 
earlier or later recordings, showing in which time period the greatest 
diversity occurred for each work, then finding if there was any con-
sistency in the results by comparing results from all six works. 
The final aspect of interpretation concerning tempo variations 
which was used in the comparison of the recordings was a consideration' 
of unindicated gradual changes of tempo at the ends of sections or 
movements and this involved comparing the two recordings of each work 
from a similar time period, then counting the number of sections in 
which the two performances varied. For each work, the number of 
differences between earlier and later recordings was compared, giving 
an indication of whether diversity of interpretation was more apparent 
18. 
in the earlier performances or in those made in recent years. 
The range of dynamics used by each quartet was compared from 
general observation of the extremes of dynamics and how often these 
extreme limits were used in all performances by each group. 
Differences in the performance of the special dynamic effects , 
involving sudden and contrasting dynamic changes, repeated 6onte or 
460&zando markings and cuscendo followed by a sudden piaAo were ob-
served by first studying the techniques and effects used in all record-
ings in order to find the general tendencies and patterns of each 
quartet. The methods of interpretation by quartets from similar time 
periods were then compared to determine the degree of diversity be-
tween the earlier and later performances. 
The study of differences in interpretation of the staccato mark-
ing considered both the length and type of bow stroke most commonly 
used by each quartet and the variety in length of staccato notes with-
in each performance. By examining all performances by each quartet, 
the methods of interpretation of each group were found. The diversity 
between quartets from similar timepe -riods was then assessed so that 
the amount of variation in interpretation between earlier and later 
performances could be determined. 
Other aspects of bowing considered in the comparison of stylistic 
differences were the audibility and emphasis of changes of bow and 
the clarity of articulation of slurs and phrasing markings. All 
performances by each group were studied to find the style and tendency 
of each quartet. The quartets of similar time periods were then com- 
pared, followed by an assessment of the diversity in interpretation 
between earlier and later recordings. 
1 9. 
To determine whether stylistic differences in the interpretation 
of the late Beethoven string quartets were greater between ensembles 
from earlier in the century than between those recording in recent 
years, the results of the study of all the above-mentioned perform-
ance variables were considered together. It could then be observed 
whether there was more consistent diversity in the interpretation 
of the earlier groups than was found in the performances by more 
recent groups. 
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CHAPTER III 
TECHNICAL PROFICIENCY 
The ensembles used in this study are among the most well-known 
for their time periods and might be considered to represent the 
highest standard of technical achievement of their respective times. 
This study of various aspects of performance technique, as demon-
strated in these recordings, indicated that, during the course of the 
century, there has been a general improvement in the standard of i n  
tonation of both individuals and groups, in rhythmic accuracy and 
in precision of ensemble-playing. Within this improvement, differ- 
ences in technical standard still existed between quartets working 
during similar time periods. However, in recent recordings, the 
differences are noticeably less with regard to intonation and 
rhythmic accuracy, but show more variation in precision of ensemble-
playing. 
Intonation  
Intonation is a continuous problem in string playing, and par-
ticularly so in the playing of string quartets. The instruments in 
a string quartet, being tuned in perfect fifths, can never have the•
lower and upper strings exactly in tune with each other, unless an 
adjustment is made in the tuning. This then causes problems with 
playing intervals on adjacent strings, so that constant compensation 
must be made with the fingers. The problem iscompdunded when the 
violin plays with the viola and cello, both of which tune lower than 
the violin. This circumstance results in an even greater deviation 
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from perfect intervals between the open strings of the four 
instruments. 
Therefore, in practical terms, perfect intonation in a string 
quartet is an impossibility and intonation in different performances 
can only be compared by considering how close the players come to the 
theoretical ideal of perfect intonation. In this study, intonation 
was judged according to whether the harmonies were clear or marred 
by very inaccurately-placed notes and whether the inaccuracies were 
obvious to a listening ear without the aid lof any pitch assessors. 
From the study of performances of the late Beethoven string 
quartets by nine different ensembles, it was observed that the standard 
of intonation in the recordings by earlier ensembles varied consider-
ably in both the individual parts and in the ensembles. Performances 
by later groups were more similar in achieving a higher standard of 
quartet intonation and, although the accuracy of intonation in the 
individual instruments showed some variation, less difference was 
observed between individual players of those quartets recording in 
recent years and in the quartet intonation than in those from the 
earlier part of the century. 
This point is illustrated in a comparison of the recordings of 
Op. 127 by the Flonzaley, Busch, Hungarian and Smetana Quartets. In 
the Smetana Quartets performance, the intonation generally sounds 
very accurate, although there are occasional flaws in the individual 
parts, as, for example, in first violin part of bars 5-7 of the fourth 
movement (see Example 1.)
1 
in which the first note of each bar is sharp. 
The performance by the Hungarian Quartet displays more noticeable in-
accuracies in the individual parts and in the harmonies, as in bar 5 
of the second movement (see Example 2.), but apart from the inconsis- 
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tencies, the general impression of the intonation is one of clarity 
and accuracy. 
In the two earlier recordings, the difference in standard of 
intonation was found to be greater than between the recordings by the 
Smetana and Hungarian Quartets. The inaccuracies in intonation of 
the individual parts in the recording by the Flonzaley Quartet are 
more noticeable and more frequent than those in the Busch QuarteCs 
recording, resulting in much less accuracy and clarity in the inton- 
ation of the harmonies. This is demonstrated in bars 290-292 of the 
fourth movement (see Example 3.). 
A comparison of the Amadeus and Smetana Quartets' performances 
of Op. 130 showed that both maintain a fairly consistent level of 
accuracy in their intonation. However, although the Smetana Quartet 
could not be said to play noticeably "out of tune", the Amadeus Quartet 
achieved a slightly clearer sound due to even greater accuracy of in-
tonation within the group. 
The difference in intonation between the two earlier recordings•
of Op. 130, by the Pascal and Budapest Quartets, results mainly from 
the difference in consistency and degree of accuracy of intonation 
in the individual parts. In the performance by the Budapest Quartet, 
the separate instruments play consistently quite well in tune but, 
together, do not form very accurate chords, as in bar 6 of the third 
movement (see Example 4.). 	The Pascal Quartet, on the other hand, 
hes:!,.- slightly better group intonation, but the individual parts are 
less reliable and more prone to error, es, for example, in the first 
violin part of bars 204-205 of the first movement of this work (see 
Example 5.). The difference in standard of intonation of the indiv- 
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idual players in these two groups is very noticeable and results in 
a greater difference between the two recordings than was found in the 
comparison of the Amadeus and Smetana Quartets' recordings. 
The recording by the Amadeus Quartet of Op. 131 displays a very 
high standard of both individual and group intonation, although in 
the fifth and sixth movements, the group intonation is marginally less 
accurate than in other movements. An example of this can be found 
in bar 5 of the sixth movement (see Example 6.). In the performance 
of the same work by the Fine Arts Quartet, the intonation of the 
group is not quite as accurate in all movemenm and the errors in in- 
tonation by the individual players are more conspicuous. This is 
demonstrated in the viola part in bar 98 of the first movement (see 
Example 7.) and in the cello solo in bar 224 of the fourth movement 
(see Example 8.). 
The flaws in intonation in the individual parts occur more fre-
quently in the Hungarian Quartet's recording of Op. 131 and the inton-
ation of the ensemble is generally less accurate than that of the 
Fine Arts Quartet, as can be heard in bar 126 of the fourth movement 
(see Example 9.). The intonation both of individual parts and of the 
group in the performance of this work by the Busch Quartet is of an 
altogether lower standard of accuracy than is shown in any of the 
other recordings. A clear example of this point occurs in bars 95 - 97 
of the fourth movement (see Example 10.), in which all four instru-
ments play in octaves with each other. 
A comparison of recordings of Op. 132 by the Smetana and Amadeus 
Quartets found the intonation of both quartets to be very accurate. 
However, although there were occasional noticeable inaccuracies of 
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intonation in the individual parts in both performances, those in the 
recording by the Smetana Quartet were more obvious and deviated more 
from correct pitch. An example of this point occurs in the first 
violin part of bars 142-145 of the second movement (see Example 11.). 
In the recording of Op. 132 by the Hungarian Quartet, the general 
standard of intonation is lower because of frequent inaccuracies in 
intonation in the individual parts and in the chords. An example of 
individual inaccuracy occurs in the first violin part of bars 182-184 
in the second movement (see Example 12.), in which the continuous 
quavers of the first violin are noticeably out of tune with the chordal 
accompaniment of the other instruments. An example of the inaccuracy 
which is sometimes found in the group intonation occurs in bar 11 of 
the third movement (see Example 13.). 
The Pascal Quartet's recording of Op. 132 is interesting in that 
in some sections, the level of accuracy of group intonation;is much 
closer to that of more recent quartets than is achieved by the 
Hungarian Quartet, but the inaccuracies are, at times, so considerable 
that they would be quite unacceptable to today's standards. Examples 
of this are the octave passage between the two violins in bars 373 -
371+ of the last movement (see Example 14.) and the octave passage be-
tween the second violin and viola in bars 389-392 of the same movement 
(see Example 15.). 
The intonation in the Amadeus Quartet's performance of Op. 133 
demonstrated a high level of accuracy, with only very occasional minor 
flaws, such as occur in the octave passages between various instruments 
in bars 234-236 (see Example 16.). In the performance of this work 
by the Hungarian Quartet, the individual parts are reasonably well in 
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tune but the group intonation is less accurate than in the Amadeus 
Quartet's performance. An example of this is the chordal passage in 
octaves between all four instruments in bars 665-681 (see Example 17.). 
The difference in intonation between the two earlier groups, the 
Budapest and Pascal Quartets, is more noticeable in their recordings 
of Op. 133, than is the difference between the Amadeus and Hungarian 
Quartets. In the recording by the Budapest Quartet, there are some 
lapses in accuracy in group intonation, but more frequent lapses in 
the individual parts, such as is demonstrated in bar 177 (see Example 
18.), in which the first violin is sharp in relation to the chordal 
accompaniment. In the Pascal Quartet's performance, the general 
level of intonation is quite accurate but the flaws in both group and 
individual intonation, when they do occur, are more noticeable than 
those of the Budapest Quartet. For example, in bars 167 and 170 
(see Example 19.), the viola plays very sharp in relation to the second 
violin and to the pitch of the group in the preceding bars, and in 
bar 609 (see Example 20.), the first violin is inaccurate on the 
third note. 
In the performance of Op. 135 by the Fine Arts Quartet, although 
the general standard of intonation is quite high, there are noticeable 
inaccuracies in both individual parts and in the intonation of the 
group. These points are illustrated in bar 38 of the third move- 
ment (see Example 21.), in which the cello plays sharp in relation to 
the other instruments, and in bars 119-122 of the second movement (see 
Example 22.), where the chords are consistently out of tune. By 
comparison, the individual parts in the Paganini Quartet's recording 
27. 
of Op. 135 are more accurate, although there are also some lapses in 
the accuracy of group intonation, as in bars 37 - 38 of the second move-
ment (see Example 23.). 
Of the recordings of this work by the two earlier groups, the 
Busch and Flonzaley Quartets, the Flonzaley Quartet was observed to 
be more consistently accurate in both the individual parts and the 
group intonation. However, there are flaws in the intonation of the 
individuals, as, for example, in bar 53 of the fourth movement (see 
Example 24.), in which the cello plays sharp. The basic standard of 
intonation in the Busch Quartet's recording of Op. 135 was found to 
be less accurate, with more noticeable flaws in intonation in both 
the individual and group playing occurring so frequently as to result 
in a lack of clarity in the chords. This is demonstrated in the last 
two bars of the third movement (see Example 25.) in which the individ-
ual parts can be heard clearly and it can be observed that the chords 
are not in tune. 
Rhythmic Accuracy  
Rhythmic accuracy depends partly on precision of counting and 
partly on control of the bow. The study of these aspects of perform- 
ance revealed that recordings made by earlier quartets indicate more 
variation between the groups than was found in recent recordings. 
For example, of the four recordings of Op. 127, the Flonzaley 
and Busch Quartets show greater difference than do the recordings by 
the Smetana and Hungarian Quartets. In the Smetana Quartet's re- 
cording, only one example of rhythmic inaccuracy was observed (i.e., 
in bars 68-72 of the fourth movement [see Example 26.], the first and 
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third beats of each bar in all parts are early in relation to the 
time taken for the second and fourth beats, so an uneven rhythm re-
sults). 
In the performance by the Hungarian Quartet, one rhythmic error 
was also observed. In bars 202, 204 and 206 of the third movement 
(see Example 27.), all four players are not precise in a rhythmic 
figure which is often performed inaccurately by string players, but 
otherwise the bow-control and rhythm of these players are equal to 
those of the Smetana Quartet. 
The Busch Quartet make the same rhythmic error as the Hungarian 
Quartet, but in this recording, it occurs each time the figure appears 
and is so marked that at times the three crotchets sound like two 
quavers and a crotchet in duple time. In the fourth movement of this 
work, a lack of bow control by the first violin results in uneven 
quavers in bars 215-218 (see Example 28.), and this tendency, along 
with a lack of co-ordination between the fingers of the left hand and 
the bow by the first violin, mars the clarity of this section. 
By comparison, in the Flonzaley Quartet's performance, the 
three-crotchet pattern shown in Exaople 27 is played correctly and 
precisely. However, the first violin increases tempo in bars 218 
and 280 of the fourth movement (see Examples 28. and 29.). Apart 
from these flaws in bow-control, there are fewer rhythmic inaccuracies 
than in the Busch Quartet's performance. 
Of the four recordings of Op. 130, there were no discernable 
instances of lack of bow control in either the Smetana or Amadeus 
Quartets' performances, but three inaccuracies in the performance by 
the Pascal Quartet and four in that by the Budapest Quartet. 
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In the Budapest Quartet's recording, these occur in bar 64 of 
the third movement (see Example 30.), in which the first violin begins 
the third beat late but then hurries in the demi-semi-quaverssin bar 
23 of the fifth movement (see Example 31.), in which the triplets 
played by the second violin are very uneven; in bars 418-421 of the 
sixth movement (see Example 32.), in which the semi-quavers in the 
second violin and viola parts begin late but are played faster So as to 
arrive on the next beat in time; and in bar 448 of the sixth movement 
(see Example 33.) in which the evenness of the semi-quavers of the 
first violin is disturbed by the shift to the second note. 
The rhythmic inaccuracies in the performance by the Pascal 
Quartet were only found in the sixth movement. They occur in bar 40 
(see Example 34.), the second violin playing unevenly in the semi-
quavers; in bar 225 (see Example 35.), in which the first violin begins 
the semi-quavers too early; and in bar 468 (see Example 36.) and the 
following bars of similar rhythmic pattern, which is the same rhythmic 
problem as that in bars 418-421 of the Budapest Quartet's recording. 
A comparison of the four recordings of Op. 131 found the Busch 
Quartet to make the most rhythmic errors although there were some 
problems common to all four groups. For example, all quartets had 
difficulty with the rhythmic figure which occurs in bars 87-90 in the 
fifth movement and is repeated in bars 253-256 of the same movement 
(see Example 37.). In all recordings, the entries by the violins are 
inaccurate, resulting in unsteadiness of the tempo. In the Fine Arts 
Quartet's recording, the unsteadiness occurs only in the first 
section. In the performances by the Amadeus and Hungarian Quartets, 
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it occurred only in the second section but in the Busch Quartet's 
recording, it occurred both times. 
Apart from this general problem, two rhythmic flaws were observed 
in the recording by the Amadeus Quartet, the first being in the cello 
part in bar 177 of the fourth movement (see Example 38.) and also in 
bar 186 of that movement where the same notes recur, the rhythmic 
placement of the last quaver of the bar being incorrect. The second 
rhythmic inaccuracy was found in bars 264 and 266 of the seventh 
movement (see Example 39.), again in the cello part, in which the 
quavers start late and are then played fast to maintain a regular beat. 
This latter problem was also observed in the recordings by both 
the Fine Arts and Hungarian Quartets in the cello part of bar 264 
(see Example 39.) and also in the same rhythmic pattern in the second 
violin and viola parts of bars 268 and 270. In the Hungarian Quartet's 
recording, this same figure is also played inaccurately by the first 
violin in bar 269. 
Several different errors occur in the performance of this work 
by the Busch Quartet, all appearing in the fifth movement. In bars 
251-254 (see Example 37.), the viola and cello are unsteady and in bars 
255-266 the violins are unsteady in the same rhythmic pattern. In 
bars 307, 311 and 312 (see Example 40.), the first violin is uneven 
and in bar 310, the first violin part is unclear because of lack of 
co-ordination between left hand and bow. 
In the recordings of Op. 132, the , Iifference)between the earlier 
performances and the difference between the later ones was found to be 
similar. No rhythmic inaccuracies were observed in the recording by 
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the Amadeus Quartet, while one flaw was found in each of the record-
ings by the Smetana and Hungarian Quartets and two inaccuracies were 
observed in the Pascal Quartet's performance. 
In the Smetana Quartet's recording, the inaccuracy occurs in 
bar 328 of the fifth movement (see Example 41.), in which the cello 
plays uneven quavers. 	In the recording by the Hungarian Quartet, 
the only flaw was observed in bar 376 of the fifth movement (see 
Example 42.), in which the first violin increases tempo. 
The two rhythmic inaccuracies in the recording by the Pascal 
Quartet occur in bars 43 and 44 of the second movement (see Example 
43.), in which the first violin plays the quavers too quickly, and in 
bar 128 of the third movement (see Example 44.), in which the first 
violin starts on the first beat instead of playing after a semi-
quaver rest and spreads the first three notes to sound like quaver 
triplets instead of the printed semi-quaver triplets. 
Rhythmic accuracy was consistent in the performances of Op.133 
by the Amadeus, Budapest and Pascal Quartets, but in the recording 
by the Hungarian Quartet, one rhythmic error occurs in bars 120-126 
(see Example 45.), the first violin starting the semi-quavers late and 
then playing faster to compensate. 
In the recordings of Op.135 by the Fine Arts, Paganini, Busch 
and FlonzaleyQuartets, no rhythmic errors were observed. 
Ensemble Playing  
From the study of these recordings of the late Beethoven string 
quartets, it appeared that quartets earlier in the century, although 
less accurate in their precision of ensemble playing, were quite sim-
ilar in their attainments, while the level of accuracy in this respect 
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of performance technique showed some variation between quartets of 
recent years, the Paganini and Fine Arts Quartets displaying less 
precision than the Smetana or Amadeus Quartets. 
In the recording of Op.127 by the Hungarian Quartet, the ensemble 
playing is not as consistently accurate as in that of the Smetana 
Quartet, particularly in the second and fourth movements. An example 
occurs in the last beat of bar 52 of the second movement (see Example 
46.), in which the first violin entry is late in relation to the other 
parts. 
The performance of Op.127 by the Busch Quartet maintains a 
greater precision of ensemble playing than is achieved by the FIonzaley 
Quartet in all except the last movement, in which theFlonzaley Quartet 
is more accurate. 	For example, in bar 31 of the first movement (see 
Example 47.), the quavers are played more evenly by the Busch 
Quartet than theFlomaley Quartet, but in bar 86 of the fourth move-
ment (see Example 48.), the third beat is not together in the Busch 
Quartet's recording but is accurately placed by theElo.nzaleyQuartet. 
In both the Amadeus and Smetana Quartets' performances of 
Op.130, the ensemble playing is very precise, except in the fourth 
movement of the Smetana performance in which occasional inaccuracies 
occur, such as in bar 4 (see Example 49.) where the second quaver beat 
is not played by all parts together. 
More difference was observed in the recordings of this work by 
the Budapest and Pascal Quartets, the study of which revealed that 
there are more frequent minor flaws in the ensemble playing of the 
Budapest Quartet, whereas the Pascal Quartet are more consistently 
accurate but the flaws are more noticeable. An example of this can 
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be seen in bars 77 and 78 of the third movement (see Example 50.), in 
which the Budapest Quartet are very slightly inaccurate with most 
notes, but the Pascal Quartet plays well together except in the second 
and fourth beats of the bar, in which the ensemble playing is 
imprecise. 
The ensemble playing in the Fine Arts Quartet's performance of 
Op.131, while generally quite accurate, was observed to lack the con-
sistent precision shown in the performance of that work by the 
Amadeus Quartet. This point is illustrated by a comparison of the 
two performances in bars 26 and 28 of the first movement (see Example 
51.) in which it can be seen that in the Fine Arts Quartet's record-
ing, the viola is late on the second beat of bar 26 and the cello is 
late on the second beat of bar 28, whereas in the Amadeus Quartet's 
recording, the four parts •-coincide very accurately. 
The performances by the Hungarian and Busch Quartets show more 
similarity in that the precision of ensemble playing varies between 
movements in both recordings. 	In the Hungarian Quartet's performance, 
more inaccuracies occur in the first and sixth movements, as, for 
example, in bar 7 of the sixth movement (see Example 52.), in which 
the third beat is not together. 	In the Busch Quartet's recording, 
the last three movements do not maintain the standard of precision 
shown in the earlier movements. 	An example of this lack of precision 
occurs in bar 194 of the seventh movement (see Example 53.), in which 
the viola and cello do not begin the last crotchet together. 
The ensemble playing in both the Amadeus and Smetana Quartets! 
performances of Op.132 achieves a high degree of accuracy, with only 
minor lapses occurring in either performance. For example, in the 
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recording by the Amadeus Quartet, the first beat of bar 8 in the first 
movement (see Example 54.) is not played exactly together by all 
instruments, and in the recording by the Smetana Quartet, the second 
minim of the fourth bar of the same movement (see Example 55.) is not 
quite together. 
More difference was observed between the recordings of this 
work by the Hungarian and Pascal Quartets. 	In the Hungarian Quartet's 
performance, the ensemble playing is usually quite precise, although 
errors do occur, as for example, in bar 30 of the third movement (see 
Example 56.), in which the third and fourth beats of the bar are not 
played together. 	The Pascal Quartet was found to be less consistent 
in its accuracy of ensemble playing, as can be seen in bars 37-39 of 
the fourth movement (see Example 57.), in which none of the crotchets 
in the second violin, viola and cello are played precisely together. 
All four performances of Op.133 demonstrate very precise ensem-
ble playing, although occasional inaccuracies occur in all and are 
slightly more common in the recordings by the Hungarian and Budapest 
Quartets than in those by the Amadeus and Pascal Quartets. 
In their recordings of Op.135, both the Fine Arts and Paganini 
Quartets were found to be generally very precise, but with some 
lapses in accuracy occurring in both performances. 	In the recording 
by the Fine Arts Quartet, for example, the second and third beats of 
bar 124 in the second movement (see Example 58.) are not quite to-
gether. An example of the type of error in the recording by the 
Paganini Quartet occurs in bar 80 of the first movement (see Example 
59.), in which the second and third quaver beats are not together. 
The recordings by the Busch and Flonzale,yQuartets are also 
similar in that the inaccuracies in both are more noticeable and 
more frequent than are those in the recordings by the Fine Arts or 
Paganini Quartets. 	In the performance by the Busch Quartet, an 
example of this point occurs in bar 19 of the third movement (see 
Example 60.), in which the third and sixth quavers of the bar are 
clearly not played together. 	An example of the inaccuracies found 
in the recording by the Flonzaley Quartet occurs in bars 109, 110, 
112 and 113 of the fourth movement (see Example 61.), in which most 
of the notes display lack of precision of ensemble playing. 
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FOOTNOTES 
CHAPTER III 
36. 
Musical examples will be found on pages 78 - 108. 
CHAPTER IV 
STYLISTIC DEVICES 
In some areas of instrumental technique, the ideal to which 
the performers aspire consists, not of a common and constant value 
of technical perfection, but of an ideal which varies according to 
the change in accepted fashions of playing at different times. 	In 
string instruments, this applies particularly to two aspects of 
technique or style - vanato and pottamento. 
Vibrato  
In the eighteenth century, vanato, or tnemoto; as it was then 
called, was used only on certain notes for special effect. 1 	Some 
editions of string music published earlier in this century still 
specify on which notes vibrato was to be applied and devised a sep-
arate notation for that indication. Yet, whatever the prevailing 
custom, vibrato usually varies somewhat from one player to another. 
In these recordings of the late Beethoven string quartets, 
certain similarities were observed in the type and frequency of use 
of vibrato in groups of the same time period, but each group was 
found to have a characteristic sound which distinguished it from any 
other group. 
Among the more recent recordings, the Paganini and Amadeus 
Quartets were notable for their individuality, the Paganini for a 
slower vibrato and the Amadeus for a faster vibrato which fluctuates 
more within phrases. 	Diversity wasalso found among the earlier 
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groups, the Pascal Quartet being the most unusual in the speed of 
vibrato and the wide range of effects created by different types of 
vibrato. 	The Flonzaley Quartet was remarkable as the group who least 
employed vibrato as an integral part of their usual sound. 	The 
variety in type and frequency of use of vibrato was found to cover 
a wider range amongst earlier recordings than is found in those of 
more recent decades. 
For example, the Flonzaley Quartet's recordings showed them to 
be selective but varying in their use of vibrato, as was the custom 
of their time. 	In fast movements, its application was observed to 
be restricted mainly to long notes, as is illustrated in bars 174- 
178 of the third movement of Op.127 (see Example 62.). 	This ensemble 
uses vibrato more constantly in slow passages, as, for example, in 
the opening bars of both the second movement of Op.127 (see Example 63.) 
and the third movement of Op.135 (see Example 64.). The speed of 
vibrato is usually quite slow, although it does vary within a certain 
range for purposes of expression, as can be seen by comparing the 
three previously mentioned examples. 
The vibrato used in the Busch Quartet was observed to be less 
wide (i.e. of less amplitude) than that in the Flonzaley Quartet, but 
is considerably faster and used more constantly. This is illustrated 
in bars 210-215 in the first movement of Op.127 (see Example 65.). 
The Pascal Quartet was found to use a wider range of vibrato 
styles than either the Flonzaley or Busch Quartets, or, indeed, than 
any of the other quartets whose recordings are examined in this study. 
In many soft passages, very little or no vibrato was used, as in bars 
247-257 of the fifth movement of Op.132 (see Example 66.), whereas in 
louder .sections, a very different effect was created by an intense 
vibrato, fast and quite wide in amplitude. 	An example of this can be 
seenin bars 268-271 of the fifth movement of Op. 132 (see Example 
67.). 
In the recordings by the Budapest Quartet, a more constant use 
of vibrato was observed. Their sound was typified by a slower and 
less wide vibrato, but the intensity was found to vary as a means of 
accentuating phrasing, as is illustrated in bars 55 to 60 of the fifth 
movement of Op. 130 (see Example 68.). 
The Hungarian Quartet achieve a very sweet sound with a wider, 
faster vibrato than is shown in the Budapest Quartet's recordings, 
although their sound lacks the intensity heard in recordings by the 
Pascal Quartet. The Hungarian Quartet also makes more constant use 
of vibrato, a typical example of the style occurring in bars 191-194 
of the fourth movement of Op. 131 (see Example 69.). 
The Smetana Quartet were found to have a sound which, although 
continuous within a given passage, shows variety between sections 
for expressive purposes. Two very different types of vibrato, one 
small and restrained, the other wider and faster, are used for 
contrasting effects and can both be seen in bars 138-142 of the 
• first movement of Op. 132 (see Example 70.). 
The vibrato in the Paganini Quartet's performance is slower 
than that of the Smetana Quartet but similar in its continuity, as is 
shown in the opening bars of the third movement of Op. 135 (see 
Example 64.). 
An examination of the Fine Arts Quartet's playing in bars 191- 
194 in the fourth movement of Op. 131 (see Example 69.) shows that in 
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comparison with the performance by the Hungarian Quartet, the Fine 
Arts Quartet use an equally continuous but thinner (i.e. less amplitude) 
vibrato, which was found to be maintained quite consistently in the 
recordings examined in this study. 
The vibrato of the Amadeus Quartet was observed to be very sim-
ilar to that of the Smetana Quartet, although sometimes wider and often 
a little faster. 	It is used quite continuously but with slight 
variations within a phrase. These differences are evident in the 
same section which is used as an illustration of the vibrato of the 
Smetana Quartet, bars 138-142 of the first movement of Op.132 (see 
Example 70.). 
Port amento  
Frequent differences in fingerings were heard in the recordings, 
but their effects on interpretation were of less significance than the 
manner in which fingerings were executed. There were clear differences 
in the way shifts of the left-hand position were played and, partic-
ularly, in the use of that aspect of shifting called poAtament4 or 
slide. 
Although Beethoven did not use any marking to suggest portamento 
effects, it is assumed in modern string pedagogy that the traditional 
form of portamento, which is sometimes called the "Classical shift" 
or "lower portamento", was in common use even before Beethoven's time. 
The lower portamento involves moving to a higher position with the 
outgoing finger retaining some pressure on the string until the new 
position is reached. 
Another type of portamento which is known to have been used by 
Kreisler and Ysaye but was introduced as part of the regular instru- 
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mental technique by Heifetz, was originally known as the "gypsy slide". 
It is now often termed "upper portamento", the sliding effect being 
created by the incoming or upper finger in the shift to a higher 
position. 
In changing to a lower position, the traditional method of per-
forming a downward portamento is to slide down with the outgoing finger, 
although a slide with the incoming finger is occasionally used. 	Yet 
another portamento effect is created by retaining some pressure on 
the string while changing position on the same finger. This device 
is known to have been in use at least since the time of Haydn and is 
specifically indicated in some of his string quartets. 
Differences in the use of portamento were found in the frequency 
of their occurrence, the amount of pressure retained on the string by 
the sliding finger and, to a certain extent, by the bow, and length 
of time taken for the slide. 	From the recordings examined in this 
study, it was found that the tendency during the course of the century 
has been towards less frequent use of the portamento effect, less 
pressure on the slide and a faster change of position, resulting in 
less obvious slides. 
It is possible to make a shift with no discernible slide, so it 
may be assumed that an audible portamento is intentional and has a 
specific purpose in enhancing the expressiveness of the playing. 
However, the effect and acceptability of portamento is partly depen-
dent on prevailing general opinion or fashion at any given time. 
The differences between groups in the manner of performance of these 
devices should, therefore, be considered in relation to the acceptable 
styles in their respective times. 
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By comparing the number of portamento effects in each perform-
ance (given in Appendix A, Table I), it was found that in four of the 
six works, the earlier quartets differ considerably more than the 
later groups. 
In one, Op.133, the difference is greater between the later 
quartets, but in Op.132, the numbers are similar. 	The conclusion 
concerning this aspect of interpretation, therefore, is that the earlier 
quartets show more diversity in their playing than the later quartets. 
The research revealed that the Flonzaley Quartet, the oldest 
recorded ensemble used in this study, made thick-sounding slides, 
resulting from a slow change of hand-position and little release of 
pressure in either the left-hand or the bow. 	In some instances, up 
to half the time value of the previous note is taken for the slide. 
An example of this effect occurs between the first two notes in the 
second violin part of bar 200 in the fourth movement of Op.127 (see 
Example 71.). 	Another illustration of the thick, slow slides, and 
also of the frequency of their use, occurs in bar 37 of the second 
movement of Op.127 (see Example 72.), in which a downward portamento 
occurs in the first violin part three times. 
It was found that the Flonzaley Quartet favour the use of the 
lower portamento. 	In their performance of Op.127, the lower porta- 
mento was used 74 times, the upper portamento 12 times, the downward 
portamento 26 times and a slide with the same finger 14 times. 	The 
device was used less often in their performance of Op.135, in which 13 
examples of lower portamento, 14 of upper portamento, 22 of downward 
portamento and 4 slides with the same finger were observed. 
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The Busch Quartet was observed to use fewer slides than the 
Flonzaley Quartet in their performance of Op.127, but more in Op.135. 
Like the earlier group, the Busch Quartet favour the lower portamento 
in Op.127 where 57 examples of this type were noted. 	Of the upper 
portamento type there are 11 examples, 21 of the downward portamento 
and one slides on a position change with the same finger. 
In the recording of Op.135, the most commonly-used slide is the 
downward portamento, of which there are 52 examples. The lower por-
tamento is used more often than the upper portamento, there being 28 
of the first type and 13 of the second, and there are 5 instances of 
slides on the same finger. 	The recording by the Busch Quartet of 
Op.131 again makes most frequent use of the downward portamento, 104 
examples of this type being noted. 	Unlike their performance of Op. 
135, however, the upper portamento is used more frequently than the 
lower portamento. 	Of the former, 61 examples were observed, and of 
the latter, only 39 examples. 	Of the type where the slide occurs on 
a position change with the same finger, 24 instances were noted. 
While it was found that the Flonzaley Quartet use similar pressure 
and speed on most slides, the Busch Quartet vary both factors to create 
a greater range of sounds and expressive effects in their use of the 
portamento. 	In some cases, the slide is quite heavy and slow, as 
between the first and second notes of the first violin part in bar 18 
of the second movement of Op.127 (see Example 73.). 	A lighter slide 
is sometimes used, giving a very different effect, as is illustrated 
once again ih,the first violin part between the third and fourth notes 
in bar 186 of the fourth movement of Op.131 (see Example 74.). 	In 
both the Flonzaley and Busch Quartets, the portamento is used most often 
by the first violin, but also by all other instruments at various times. 
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In the recordings by the Pascal Quartet of Op.130, Op.132 and 
Op.133, it was observed that, as in the Busch Quartet's recordings, 
different thicknesses of slides were used for variety of expression. 
The use of portamento is less frequent and there is Also less pre-
dominance of lower portamento in the performance of Op.132 and Op. 
133. 	In their performance of Op.130, however, 19 examples of 
lower portamento were noted and only 8 of the upper portamento type. 
Of the downward portamento, 27 instances were observed and of slides 
on a shift with the same finger, 12 examples. 	In the recording of 
Op.132,there are 16 examples of lower portamento, 17 of upper 
portamento, 14 of the downward type and 9 on the same finger. 	In 
Op.133,5 examples of each of the first three types were observed, 
with one slide on the same finger. The portamento device was found 
to be used more by the second violin, viola and cello than in the 
Busch or FlonzaleyQuartets, although it is still most frequently 
used by the first violin. 
The range of effects achieved by different pressure and speed 
in the slides was found to be similar in the Pascal and Busch 
Quartets' recordings, but the Budapest Quartet have a more limited 
range and make a clearer distinction between shifts where no slide is 
desired and those where the portamento effect is intended. 	They 
also make slightly lessuse of portamento. 	In Op.130, 19 of the 
lower type, 5 of the upper, 21 of the downward portamento and one 
.slide on the same finger were observed. 	In their recording of Op.133, 
there were again slightly fewer portamento effects than in the Pascal 
Quartet's recording. 	Four examples of each of the first three 
types were observed, with one slide on the same finger. In this 
group, the predominance of slides by the first violin is greater than 
in previously mentioned groups. 
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The Hungarian- Quartet were found to make less frequent use 
of the portamento device, with more examples of upper than lower 
- portamento being noted in their recordings of both Op.131 and Op. 
132. 	Both recordings also show numerous examples of the downward 
portamento. 	In the performance of Op.131, there are 16 slides of 
the upper portamento type, only 4 of the lower type, 21 of the down-
ward portamento and three slides with the same finger. 	In Op.132, 
14 examples of upper portamento were observed, as well as 3 of the 
lower portamento type, 15 downward slides and 5 on the same finger. 
The performance by this group of Op.133 uses only one of each of 
the first three types and no slides with the same finger. 
The portamento used by the Hungarian Quartet tends to be quite 
thick but faster than that used by earlier groups. 	This point is 
illustrated by the upper portamento to the second note in the first 
violin part of bar 139 in the third movement of Op.132 (see Example 
75.). 	In this group, even more than in the Budapest Quartet, 
portamento effects occur mainly in the first violin part. 
The Smetana Quartet, although it was observed to use portamento 
more often than the Hungarian Quartet, obtain a very different effect 
by using less pressure. 	An example of this lighter type of porta- 
mento can be found in bar 14 of the fifth movement of Op.130 (see 
Example 76.), in which the first violin plays a downward portamento 
to the last note of the bar. 	In this group, the cellist uses more 
pressure on his slides than do the other players, and slides from 
the second violin and viola are rare. 	It was observed that the ten- 
dency in the group was towards use of more lower portamento than 
upper portamento. 	In their performance of Op.127, there are 15 exam- 
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• pies of lower portamento, 6 of upper, 3 downward and 'one slide in a 
shift on the same finger. 
The Smetana Quartet plays the original final movement, which 
is now known as Op.133, as the last movement of Op.130, so only 
the first five movements are considered in this study. 	In this 
work, 6 examples of lower portamento and 2 of upper portamento were 
observed, as well as 6 of the downward type. 	No examples of slides 
on a shift with the same finger were found. 	In their recording of 
Op.132, a predominance of the upper portamento type is used, with 13 
examples of this type being noted and only 7 of the lower portamento. 
There are also 26 downward slides , and 2 on the same finger. 
The Paganini Quartet uses a slightly heavier slide than was 
observed in the Smetana Quartet's recordings. 	A good example is 
the downward portamento to the first beat in the first violin part 
of bar 69 in the first movement of Op.135 (see Example 77.). 	Three 
slides were noted in the cello part but all others are played by 
the first violin. 	In Op.135, there are 3 examples of lower porta- 
mento, 7 of upper, 10 downward and none on the same finger. 
The Fine Arts Quartet varies the type of portamento effect 
with different degrees of pressure and speed, but most commonly makes 
a clearly audible slide, similar to the type used by the Paganini 
Quartet. 	This is illustrated in bars 31-33 of the first movement of 
Op.135 (see Example 78.), in which the first violin makes a lower 
portamento to the fourth quaver beat of bars 31 and 33 and the second 
violin makes an upper portamento to the same beat. 
In their performance of Op.131, a much larger number of the 
upper portamento type occurs, with 26 of this type, 12 of the lower 
portamento, 13 downward portamento and five on the same finger being 
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observed. 	In Op.135, the distribution is more even, with 16 of the 
lower portamento, 14 of the upper, 13 of the downward portamento and 
7 of slides on the same finger. 
The Amadeus Quartet, like the Fine Arts Quartet, uses varying 
amounts of pressure and speed to produce different portamento effects, 
but generally make quite thick slides. 	A typical example occurs in 
bar 184 of the first movement of Op.132 (see Example 79.) in which 
the first violin makes a lower portamento to the second note of the 
third beat. 	Few portamento effects are used by instruments other 
than the first violin and, as with the Fine Arts Quartet in Op.135, 
there is no clear predominance of the lower or upper portamento type. 
In the recording of.0p.130 by the Amadeus Quartet, 12 of the 
lower portamento, 12 of the upper, 5 downward and two on the same 
finger were observed. 	In Op.131, there are 14 examples of lower 
portamento, 17 of upper portamento, 17 downward slides and 6 on the 
same finger. 	In the recording of Op.132, a large number of downward 
portamento effects are used, there being 32 of this type observed. 
Eighteen of the lower portamento and 15 of the upper portamento effect 
were noted, as well as four slides on the same finger. The lower 
portamento effect is most common in their recording of Op.133, in 
which ten of this type, two of the upper portamento and six downward 
slides occur. 
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CHAPTER V 
TEMPO 
The variables concerning intonation, rhythm, ensemble playing, 
vibrato and portamento which have so far been discussed are those 
in which the performers are, to some extent, influenced by external 
considerations, such as those representing accepted technical stan-
dards or the matters of taste prevailing at any given time. 
There are certain aspects of playing, however, where external in-
fluences on the performers are minimal, so personal tastes and 
interpretations of the performers can more easily be observed. 
Basic Tempo  
The most obvious of these aspects, and the first which becomes 
apparent to the listener, is the basic tempo of a performance. In 
this study, the basic tempo was taken to be the tempo at which most 
of a section or movement was played. 
In the last six quartets by Beethoven, tempo indications but 
no metronome marks are given. Tempo must, therefore, be decided 
on the basis of understanding Beethoven's style and intentions, and 
is inevitably influenced by the personal taste of the performer. 
Rosen believes that Beethoven's tempo indications "must be 
taken very seriously indeed, because they reveal the character of 
the work, and Beethoven was very careful about his markings ... He 
never wrote a simple 'Allegro' when he meant 'Allegro maestoso' or 
1 'Allegro ma non troppo'". 	In one of his letters (no. 262), Beethoven 
speaks of Allegro, Andante, etc., as those 'senseless terms' in 
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2 that the music ,often expresses something quite contrary to them", 
so the performer's interpretation of the character of the music is 
necessarily an important factor in deciding the tempo and is one of 
the causes of differences between various interpretations. 
In order to determine the degree of difference between the 
groups in tempo of the various sections and movements of the late 
Beethoven string quartets, the basic tempo of each section was first 
ascertained. 	(Detailed results appear in Appendix A, Tables II-VII.) 
To facilitate comparison between performances, the information was 
plotted in graph form (see Appendix B). 	This study revealed that 
significant tempo changes frequently occurred even within a given sec-
tion, as, for example, in Flonzaley Quartet's performances of the 
first Adagio ma non tuppo e motto cantibte section of the second move-
ment of Op. 127, in which the tempo ranges between JN. 96 and dj = 126. 
Where this is the case, the differences between the slowest and fastest 
tempo is shown in the graph by a dotted line. 	In such cases, the 
slowest tempo was used to provide a consistent basis for comparison. 
It was found that in five of the six works, there was more 
difference in tempo between earlier groups than between later ones. 
However, the ratio between the figures in two of the works (including 
Op. 130, in which the later groups were found to differ more than the 
earlier groups) was not very high. 
The recordings of Op. 127 by the Flonzaley, Busch, Hungarian and 
Smetana Quartets showed nine sections in which tempo difference was 
greater between the two earlier groups (i.e. Flonzaley and Busch 
Quartets), five in which the later groups vary more and two in which 
the differences are minimal. 
In the recordings of Op.130 by the Pascal, Budapest, Smetana 
and Amadeus Quartets, the tempo difference was greater between the 
earlier groups (i.e. Pascal and Budapest Quartets) in three sections, 
between the later groups in six sections and was equal in one section. 
These differences were not considered wide enough to be significant. 
The recordings of Op.131 by the Busch, Hungarian, Fine Arts 
and Amadeus Quartets reveal more frequent differences in tempo between 
the two earlier groups. 	Sixteen sections were observed in which the 
tempo difference between the earlier groups was greater, nine in which 
the later groups vary more and five in which the differences are 
minimal. 
In the recordings of Op.132 by the Pascal, Hungarian, Smetana 
and Amadeus Quartets, tempo differences between the earlier groups were 
greater thirteen times, between the later groups six times and were 
minimal once. 
The study of recordings of Op.133 by the Pascal, Budapest, 
Hungarian and Amadeus Quartets showed that diversity of tempo was 
almost as common in later groups as in the earlier ones. 	The earlier 
quartets were found to differ more in six sections, the later groups 
in four sections and in one section the differences were minimal. 
In the recordings of Op.135 by the Flonzaley, Busch, Paganini 
and Fine Arts Quartets, the tempo differences were greater between 
the earlier groups in nine sections, the later groups in two sections 
and were minimal in one section, again indicating a tendency for the 
earlier quartets to show more diversity in their interpretation of 
tempo indications. 
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Unindicated-Tempo Changes  
Within movements or sections of a given tempo marking, unindi-
cated changes of tempo were always found. These changes usually 
occur at the beginnings of new themes or where the character of the 
music changes. 
One point of variation .between the recordings is the amount of 
deviation from the basic tempo, in terms of the range between the slow-
est and fastest speeds within a section. 	In this study, a deviation 
from tempo was taken to be a change to a new tempo, rather than just 
rubato, when it was maintained consistently for a long enough period 
to warrant-a new metronome marking. 
The range and amount of variation between the slowest and fastest 
speeds within each section (given in columns 1 and 2 respectively 
in Tables VIII-XIII of Appendix A) was found to be greater between the 
earlier quartets than the later ones in all six works. 
In the recordings of Op.127, for example, there was more differ-
ence in the range of tempo between the earlier performances than the 
later ones in nine sections (i.e., sections 1, 2, 4, 6, 8, 9, 11, 15 
and 19) and more difference between the more recent recordings in 
seven sections (i.e., sections 7, 10, 14, 17, 18, 20 and 21). 
The earlier performances of Op.130 showed a wider range in 
eight sections (i.e. sections 2, 3, 4, 11, 16, 18, 21 and 22) while 
the later performances vary more than the earlier ones in only four 
sections (i.e. sections 1, 10, 17 and 19). 
The most significant results were found in the recordings of 
Op.131, in which the diversity was greater between the earlier groups 
in fifteen sections (i.e. sections 1, 2, 3, 5, 7, 8, 9, 10, 12, 14, 
18, 22, 26, 27 and 28) and between the later groups in only eight (i.e., 
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sections 4, 6, 11, 13, 15, 21, 23 and 25). 
In the performances of Op. 132 and Op. 133, the earlier groups 
showed greater range of tempo in only one section more than was ob-
served in the later groups. 	In Op. 132, the earlier groups varied 
more in six sections (i.e., sections 5, 7, 8, 9, 16 and 17) and the 
later groups showed more diversity in five sections (i.e. sections 4, 
10, 13, 14 and 15). 	The performances of Op. 133 varied more between 
the earlier quartets five times (i.e., in sections 1, 4, 5,7 and 8) 
and varied more between the later quartets four times (i.e., in 
sections 2, 3, 6 and 11). 
The recordings of Op. 135 showed the earlier groups to vary more 
in the range of tempo in eight sections (i.e., sections 1, 3, 4, 5, 8, 
10, 11 and 13) and the later groups to vary more in only three 
sections (i.e., sections 2, 6 and 9). 
Some sections of each work have not been listed above. 	These 
are the sections in which there was no tempo variation in any recording 
or in which the range of tempo was similar in both earlier and later 
recordings. 
Another aspect in the consideration of unindicated tempo changes 
is the frequency of their occurrence. 	Findings indicate clearly 
that there is a tendency for earlier quartets to vary more in this 
respect than in the range of unmarked tempo changes (see Column 1. of 
Tables XIII-XIX in Appendix A). 	In all except two works, the 
earlier recordings show more variety, but in Op. 133, the later record-
ings vary more in five sections (i.e., sections 1, 2, 3, 4 and 11) 
while the earlier groups only vary more in four sections (i.e., 
sections 5, 6, 7 and 8) and in Op. 131, the later quartets make more 
unindicated tempo changes in seventeen sections (i.e. sections 4, 6, 7, 
8, 10, 11, 12, 13, 15, 17, 19, 20, 21, 25, 26, 27 and 29) while the 
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earlier groups change tempo more often in only seven sections (i.e., 
sections 1, 2, 3, 5, 9, 16 and 23). 
In the recordings of Op.127, the earlier groups showed more di-
versity in this aspect of interpretation in seven sections (i.e., 
sections 4, 6, 7, 8, 9, 10 and 20) while the later groups vary more 
in five sections (i.e.,sections 11, 16, 17, 18 and 19). 
There is an even clearer difference in the recordings of Op.130, 
in which the earlier recordings show more variation in ten sections 
(i.e.,sections 1, 2, 3, 4, 9, 10, 15, 17, 19 and 22) and the later 
groups vary more in only four sections (i.e.,sections 16, 18, 20 and 
21). 
In the recordings of Op.132, the earlier quartets again show 
more diversity of interpretation, the earlier groups varying more in 
the frequency of unmarked tempo changes in eleven sections (i.e., 
sections 1, 2, 4, 6, 7, 9, 10, 11, 12, 13 and 15) and the later groups 
varying more in four sections (i.e.,sections 14, 16, 17 and 18). 
The performances of Op.135 also indicate a tendency for the 
earlier groups to show more diversity in the number of tempo changes, 
these occurring in six sections (i.e.,sections 1, 2, 3, 5, 8 and 11) 
while the later groups vary more in four sections (i.e.,sections 4, 
10 and 13). 
Rubato  
From the writings of some of his contemporaries, it is clear 
that Beethoven expected the performers of his works to use some degree 
• of rubato, although opinions expressed in those writings vary on the 
extent to which it should be employed. 	According to the reminis- 
cences of one of Beethoven's friends, Ignaz Seyfried, an opera conductor 
and composer, "he [Beethoven] was very meticulous with regard to 
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expression, the more delicate shadings ... and an effective 'tempo 
rubato'". 3 Schindler, Beethoven's amanuensis and first biographer, 
advucated much more agogic freedom than did Carl Czerny, who was a 
piano pupil and friend of the composer. 4 NeverthelesS, Czerny, in 
discussing the interpretation of some of Beethoven's works, often 
cites cases where unmarked Aitatdando and accetetando S or slight 
deviations from tempo 6 should occur. 
When even Beethoven's contemporaries disagreed on the amount of 
rubato to be used, some variation in interpretation by present-day 
performers would seem inevitable. 	In this study, the variation in 
use of rubato was considered by observing the number of bars in which 
some deviation from tempo takes place, including gradual tempo changes 
with dynamic changes or with phrasing and slight fluctuations for em-
phasis and expressive effect on certain notes or sections of a phrase. 
(Detailed results appear in Column 2 of Tables XIII-XIX in Appendix 
A.) 
In these recordings, the amount of rubato was found to vary con-
siderably between the various groups. The measurement of the differ-
ences between performances by earlier quartets and between those of 
later groups indicated the diversity in the use of rubato is similar 
in both time periods. 
The earlier groups vary more in two works, Op.130 and Op.135, 
the later ones show more diversity in .Op.127 and Op.133 and the amount 
of difference between recordings is similar in Op.131 and Op.132. 
In the recordings of Op.127, the earlier quartets show more 
difference in the number of rubato effects used in six sections (i.e., 
sections 2, 4, 5,, 11, 16 and 20) while the later quartets vary more 
in nine sections (i.e. sections 1, 3, 6, 7, 8, 10, 15, 17 and 19). 
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In the comparison of use of rubato between the four recordings 
of Op.130, the earlier groups show more variety in eight sections 
(i.e., sections 1, 3, 5, 16, 18, 20, 22 and 23) while the later groups 
vary more in only six sections (i.e.,sections 2, 4, 10, 17, 19 and 21). 
In Op.131, the earlier performances were found to vary more in 
their use of rubato in eleven sections (i.e., sections 1, 2, 3, 8, 9, 12, 
13, 22, 28 and 29) and the later groups showed more variety in eleven 
other sections (i.e., sections 5, 6, 7, 11, 15, 16, 17, 20, 21, 27 and 
30). 
A similar amount of diversity was also observed in the record-
ings of Op.132, in which the earlier groups vary more in seven sections 
(i.e., sections 1, 4, 6, 8, 13, 14 and 17) and the later groups vary 
more in' seven sections, also (i.e., sections 5, 7, 9, 10, 11, 12 and 
18). 
In the recordings of Op.133, the later groups were observed to 
vary more in four sections (i.e, sections 3, 4, 5 and 6) while the 
earlier quartets showed more diversity in three sections (i.e., 
sections 2, 8 and 11). 
The comparison of recordings of Op.135 showed the earlier quar-
tets to vary more in their use of rubato in seven sections (i.e., 
sections 2, 3, 4, 5, 6, 8 and 10) while the earlier groups show more 
diversity in only two sections (i.e.,sections 1 and 9). 
Unindicated Tempo Changes at Ends  
of Movements or Sections  
In his discussion of interpretation of some of Beethoven's 
piano sonatas and chamber works with piano, Czerny often advocated a 
_ hitakdando at the ends of movements or before pauses, even though 
there may be no indication to this effect in the printed score so 
some deviation from the printed markings would seem to be acceptable 
in this regard. 	In the last six string quartets, some movements 
contain several sections of entirely different characters and tempo 
indications, so the transitions from each section to the next, as well 
as the ends of movements, would seem to provide ample possibility for 
differences between various performances. 
The results of the study indicate that the recent groups vary 
as much as the earlier ones in their interpretations. 	In both Op.127 
and Op.130, the later groups differ from each other in more sections 
than the earlier groups. There are six instances in which the later 
quartets differ (i.e., at the ends of sections 3, 13, 14, 15, 18 and 20) 
and only two in which the early quartets vary (i.e.,at the ends of 
sections 14 and 16) in Op.127. 	In Op.130, the later quartets vary in 
their interpretations in nine sections (i.e., sections 5, 7, 8, 9, 12, 
13, 14,15 and 19) while the earlier quartets differ in seven sections 
(i.e., sections 2, 6, 8, 11, 12, 14 and 17). 
The earlier quartets vary more than the later ones in the per-
formances of Op.132 and Op.133. 	In Op.132, there are four sections 
in which the earlier groups differ (i.e., sections 5, 9, 11 and 14) 
and three sections in which the later groups differ (i.e., sections 3, 
14 and 16). 	From the recordings of Op.133, the earlier quartets were 
found to differ in five sections (i.e., sections 2, 7, 9, 10 and 11) 
and the later groups in only three-- (i.e., sections 2, 3 and 9). 
In the performances of Op.131, both earlier and later quartets 
differ from each other in three sections. The earlier groups vary 
in their interpretations at the ends of sections 22 and 25, and before 
the pause in bar 376 of the fifth movement, while the later groups 
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differ at the ends of sections 6, 21 and 30. The number of differ- 
ences is also equal in the recordings of Op. 135, with four sections 
in which the earlier groups differ (i.e. sections 2, 8, 12 and 13) 
and four in which the later groups differ (i.e., sections 2, 6, 8 
and 13). 
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CHAPTER VI 
INTERPRETATION OF NOTATION 
Dynamics  
One aspect of interpretation which will inevitably vary be-
tween performers, but which is difficult to assess with accuracy 
from recordings, concerns dynamics. 	The range of dynamics and the 
balance between instruments can be limited or adjusted with the equip-
ment used in the recording and reproduction of a performance, but 
certain gradations of dynamics can be assessed accurately enough to 
allow for comparisons between various interpretations. 
All the groups whose recordings were examined were found to 
follow the dynamic indications in the score quite strictly. 	The 
differences lie not in whether they play the marked dynamics but in 
how they play them. The problem for the interpreter is in under-
standing the composer's intentions in the finer details which cannot 
be notated. 	Henri Temianka, the leader of the Paganini Quartet, ex- 
pressed the problem very clearly in his book Facing the Music. 	"The 
dead sheet of music in front of the performer is only a set of 
primitive hieroglyphics, little dots etched on telegraph poles, little 
shorthand messages like "p" or 	to indicate soft and loud. 	But 
how soft is soft, how loud is loud?" 1 
The louder sounds are those which suffer most through the re-
cording process. 	The performances by earlier quartets were all softer 
in the 66A4 passage S than were those by later groups but no other 
significantidifferences were discernible. 	All quartets achieve an 
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extremely soft dynamic in some piano and pianZiss.i.mo Sections. 
Within the general markings, it was observed that some groups 
more than others tended to vary the dynamics with the phrasing. 
For example, the Flonzaley, Busch, Pascal and Amadeus Quartets were 
found to take the most liberal interpretation of dynamics as a means 
of enhancing the expression. 	The Budapest, Hungarian, Fine Arts 
and Paganini Quartets all used a certain amount of dynamic variation, 
but less than the groups mentioned above, and the Smetana Quartet 
used the least, particularly in the recording of Op.130. 
Sudden Changes of Dynamics  
One of the most obvious differences between the recordings with 
regard to dynamics involves the use of special dynamic effects, 
particularly the sudden and very contrasting changes of dynamics, 
repeated 6oAte and 46otzando markings within a phrase, and ctucendo 
indications which are followed not by a louder dynamic marking, but 
instead by a sudden drop back to piano. 
The results of this research indicate that with regard to sudden 
and contrasting dynamic changes, the earlier quartets show more di-
versity in their interpretations, varying in the degree of contrast 
and in the abruptness of the change. 	The later quartets were all 
observed to make some anticipating diminuendo or ctescendo before an 
indicated sudden change, although the Smetana Quartet differ from other 
recent quartets in that the degree of contrast is less. 
Differences in the playing of repeated 6oAte or 46otzando mark-
ings were found between both earlier and later groups. The study of 
the ways of interpreting the indication of a ctucendo followed by a 
drop to piano found that all the later quartets vary within any one 
performance, whereas the earlier groups are more consistent but differ 
from one another. 	The general conclusion, therefore, is that the 
interpretations of dynamic markings vary more betweenerisembles from 
earlier in the century than between those of the last two decades. 
In these works, the Flonzaley Quartet often anticipated sudden 
changes with an unmarked ctucendo or diminuendo such as occurs in 
bars 222-223 of the first movement of their recording of Op.127 (see 
Example 80.). 	In some instances, however, the contrast is quite 
sudden, as in the last two bars of the second movement of Op. 135 
(see Example 81.). 	Where repeated ione. or 46o/uando markings occur, 
this group gives clear and quite sharp accents, as in bars 28-31 of 
the first movement of Op.127 (see Example 82.). 	The Flonzaley Quartet 
used various devices to achieve a sudden drop to piano after a 
cte6eendo. 	Most commonly, a slight diminuendo occurs before the 
piano, as in bar 155 of the first movement of Op.135 (see Example 83. 
In some cases, however, there is a gap in the sound and the piano 
note is slightly delayed, as in bars 66-67 of the second movement of 
Op.127 (see Example 84.). 
In the performance of sudden changes of dynamics, the Busch 
Quartet achieves a more abrupt change but the contrast between the loud 
and soft sections is not so great as in the Flonzaley Quartet's 
recordings. 	This difference is illustrated by comparing the two 
performances in bars 271-2 of the second movement of Op.135 (see 
Example 81.). 	In phrases where repeated LoAte or zOtzando are 
marked, the Busch Quartet does not give as much accent as the Flonzaley 
Quartet, and an example of this can be found in bars 28-31 of the 
first movement of Op.127 (see Example 82.). 	Where a ctucendo is 
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followed by a sudden drop to piano the Busch Quartet make only a 
small cte6cendo, so, although the piano comes quite suddenly, the con-
trast is not very great. 	This point is demonstrated in bars 57-58 
in the fourth movement of Op.131 (see Example 85.). 
The Pascal Quartet, like the Busch Quartet, achieves only a 
certain amount of contrast in dynamics where sudden changes occur, 
even though the changes are quite abrupt. 	An example of their tech- 
nique of accomplishing sudden changes is found in bars 15-16 of the 
first movement of Op.130 (see Example 86.). 	In repeated Otte and 
sOtzando sections, a clear but not very loud accent is given, as in 
bars 43-46 of the same movement (see Example 87.). 	As with the Busch 
Quartet, the Pascal Quartet do not make a big ctucendo when such a 
marking is followed by piano. This is illustrated in bars 8 and 9 
of the third movement of Op.130 (see Example 88.). 
Sudden dynamic changes by the Budapest Quartet are usually 
accompanied by very noticeable anticipations of the approaching change, 
as in bars 27-29 of the fourth movement of Op.130 (see Example 89.), 
in which the piano is preceded by a diminuendo. Where repeated. 
Otte or 46otzando is marked, this group gives stronger accents than 
the Busch Quartet, as is illustrated by a comparison of their perform-
ance of bars 43-46 of the first movement of Op.130 (see Example 87.). 
Where a ctucendo is followed by piano the Budapest Quartet plays 
more cte6cendo than the Busch or Pascal Quartets and drops to piano 
quite suddenly. An example of this point can be found in bars 193- 
194 of the first movement of Op.130 (see Example 90.). 
The Hungarian Quartet anticipates sudden changes very slightly 
• but the contrast between loud and soft sections is quite marked, as in 
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bars 60-62 of the second movement of Op.132 (see Example 91.). 
Repeated Otte and 66otzando beats are performed by this group with 
noticeable but not very strong accents, as in bars 61-65 of the fifth 
movement of Op.131 (see Example 92.). 	An example of their playing 
of ctucendo followed by pianOoccurs in bars 129-131 of the same 
movement (see Example 93.) where quite a big ctucendo is followed 
by a sudden drop to piano in a manner similar to the Budapest Quartet. 
In the recordings by the Smetana Quartet, it was observed that•
sudden changes of dynamic were usually accompanied by a slight antici-
pation of the change and that contrasts between loud and soft sections 
were not great, as in bars 222-223 of the first movement of Op.127 
(see Example 80.). 	Where repeated Otte or 46oAdando indications 
appear, the Smetana Quartet give strong accents, as in bars 43-48 
of the first movement of Op.130 (see Example 87.). 	Their playing 
of ctmeendo followed by piano varies, with sometimes very little 
cte6cendo and at other times much more. 	Both types can be found in 
bars 8 and 9 of the third movement of Op.130 (see Example 88.), where 
the cte4cendo in bar 9 is bigger than that in bar 8. 
Very few instances of sudden dynamic changes occur in Op.135 
apart from those in staccato sections. 	However, in the recording 
by the Paganini Quartet of this work, a big contrast in such cases 
was observed, as can be found in bar 17 of the first movement (see 
Example 94.). The dynamic effect of repeated Otte or sOtzando 
does not appear in Op.135, but Beethoven often indicates a cte6cendo 
followed by a sudden piano, and in the Paganini Quartet's performance 
of this effect, some variation was observed. 	In many cases there 	is 
a noticeable diminuendo before the piano, as in bars 49-50 of the first 
movement of Op.135 (see Example 95.). 	In others, the change of dyn- 
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amics is very sudden, as in bars 9-10 of the same movement (see 
Example .96.). 
The Fine Arts Quartet generally anticipates sudden changes of 
dynamics with a slight ctacendo or diminuendo, but the contrasts are 
considerable. 	This is well illustrated in their performance of 
bars 133-138 in the second movement of Op.131 (see Example 97.). 
Repeated zio/uando and oAte sections are played with only a gentle 
extra accent, as in bars 140-146 in the same movement (see Example 
98A. As with the Paganini Quartet, their playing of the ckucendo 
to piano effect varies, but they most often make a slight .diminuendo 
before the piano, as in bars 49-50 of the first movement of Op.135 
(see Example 95.). 
The Amadeus Quartet was observed to make big contrasts in 
sudden dynamic changes, and was usuallyfound to anticipate the change 
with an unmarked ckmeendo or diminuendo, as in bar 141 of the first 
movement of Op.130 (see Example 99.). 	At times, however, the change 
was found to be very abrupt, as in bars . 189-190 in the third move-
ment of Op.127 (see Example 100.). Repeated Onte and sOndanzo 
indications were taken by this group to mean strong accents, as illus-
trated in bars 57 and 58 of the fourth movement of Op.127 (see 
Example 101.). 	In many cases where a ckucendo is followed by a 
sudden piano, the Amadeus Quartet were again observed to anticipate 
the change by making some diminuendo before the piano, as in bars 
72-75 of the first movement of Op.130 (see Example 102.). 	Another 
technical device which they sometimes use in the performance of this 
type of dynamic marking is to make a complete break in sound after 
the cte6eendo and slightly delay-j. - the piano entry, as in bars 170- 
172 of the same movement (see Example 103.). 
Bowings  
The difficulty of understanding a composer's intentions from 
the indications in the score applies very much to notational in-
dications concerning long legato slurs and note lengths. 
Beethoven was known to have been very precise and particular in 
his use of slurs and various types of staccato markings. 	In a 
letter (No. 414) to the violinist, Carl Holz, he wrote, "where • 
is over the note, there must be no ' also vice versal... [They] are 
not the same thing ... The slurs just as they now stand! 	It is 
not a matter of indifference whether you play 
or 	u2 
Despite all Beethoven's attention to detail and the best of 
intentions on the part of the performers, variations in interpret-
ation still occur. 	The study of these recordings showed differences 
in the length of staccato notes, in the amount of separation and 
articulation of notes as an integral part of the phrasing and for 
expressive effect, and differences in the audibility, and emphasis 
of bow changes. Where legato slurs are marked over sections of 
such length that they are obviously intended for phrasing rather 
than bowing slurs, the bow changes are,at some times, Indiscernible 
and, at others, in the same place in all recordings. The greatest 
difference between the recordings in the interpretation of this 
marking waa found in the audibility of the bow changes, rather than 
where they occur. 
Staccato Note Length  
The results of this study show that the earlier groups, par-
ticularly the Flonzaley Quartet, used a greater diversity of types 
of staccato than do the later quartets. The Flonzaley and Budapest 
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Quartets took more freedom within a given section in their inter-
pretation of this notational indication. 	The later groups were 
found to be more consistent and more similar to each other in length 
and type of staccato used. 
The Flonzaley Quartet demonstrated considerable diversity in 
its interpretation of the staccato marking. 	Very often, particular 
in rhythmic sections, the staccato notes were very short, as in bars 
22-29 of the first movement of Op.127 (see Example 104.), but the 
same example illustrated the tendency to lengthen the short notes if, 
for reasons of bow division, the player finds himself in the wrong 
part of the bow for playing staccato. 	In the violin part of bars 
23 and 25, the two quavers of the third beat and second beat, 
respectively, were longer and more on the string than other staccato 
notes in the same instrument or the accompanying quavers in the other 
instruments, which are very short and played off the string. 	An 
example of the liberties taken by this quartet in the interpretation 
of staccato can be found in bars 250-255 of the fourth movement of 
Op.127 (see Example 105.). 	The staccato notes increase in length 
with the diminuendo until, in bars 254 and 255, they are quite long 
and only articulated by a slight emphasis at the beginning of each 
note. 
More consistency was observed in the Busch Quartet's inter-
pretation of the staccato marking, although the length does vary in 
different sections. 	A comparison of their recording of bars 22-26 
of the first movement of Op.127 (see Example 104.) with that of the 
Flonzaley Quartet shows that the short quavers are of more similar 
length in the Busch Quartet's performances. This group doesvary-ahe 
lengths in different contexts, however, as can be seen in bars 158-161 
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of the first movement of Op.135 (see Example 106.). 	The staccato 
quavers in bars 158 and 159 are very short and are longer in bars 
160 and 161. 
The Pascal Quartet also varies the length of staccato notes 
from one section to another, but shows greater diversity in their in- 
terpretation than does the Busch Quartet. 	The quavers in bars 308-310 
in the sixth movement of Op.130 (see Example 107.) are extremely 
short, while those in bars 149-150 in the first movement of Op.132 
(see Example 108.) are much longer and less lifted. 
The Budapest Quartet was usually found to play in a short and 
crisp manner in staccato sections, as in bar 18 of the third movement 
of Op.130 (see Example 109.). 	However, the marking is often inter- 
preted quite freely to suit the expression, as can be seen in the 
previous bar (see Example 109.), -_where the staccato semiquavers in 
the second half of the bar are much longer than the staccato quavers 
in the first half. 
In the performances by the Hungarian Quartet, it was observed 
that the staccato notes were of very even lengths within a section, 
although there is some variation with different sections. 	An exam- 
ination of their performance of bars 22-29 of the first movement of 
Op.127 (see Example 104.), compared with performances by the Flonzaley 
and Busch Quartets, demonstrates their tendency towards consistently 
short staccato notes played very much off the string. The length 
of staccato changes from bar 66 to bar 67 in the fourth movement of 
the same work (see Example 110.) with the change of dynamic and 
character. 
The Smetana Quartet was observed to follow the printed staccato 
markings quite precisely. 	In bar 22 of the first movement of Op.127 
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(see Example 104.), for example, it was the only group to play the 
staccato crotchets longer than the staccato quavers of the following 
bar. 	In bars 25,29 of the same movement (see Example 104.), the 
staccato quavers are short and precise, illustrating their general 
manner of performing this notational indication. 
Staccato in the Paganini Quartet's recording is usually very 
short and light, as is illustrated in bars 97-102 of the second move-
ment of Op.135 (see Example 111.) and bars 160-161 of the first 
movement of the same work (see Example 104.). 	In certain instances, 
however, the staccato notes are played slightly longer, as in bars 
158 and 159 of the first movement of Op.135 (see Example 106.). 
The Fine Arts Quartet, in comparison, generally plays staccato 
a little longer than the Paganini Quartet, as can be observed in 
their performances of both these examples. 
The , 'AMadeus Quartet uses a staccato which is very short and 
crisp, similar to that of the Paganini Quartet, but with a slightly 
tighter sound. 	This is well illustrated in bars 22-29 of the first 
movement of Op.127 (see Example 104.). 
Articulation and Bow Changes  
Articulation of certain notes can be brought about in several 
ways, such as variation in bow pressure or speed, different place-
ment of the bow in relation to the bridge, or variation in pressure 
and speed of contact of the fingers of the left hand with the 
string. 	Such differences are subtle and often imperceptible from a 
recording, but the general effect and clarity of articulation is more 
obvious and was found to vary noticeably between recordings by 
different groups. 
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The degree of articulation in phrasing was observed to vary 
more between the earlier recordings than the later ones, with the 
Flonzaley Quartet making the clearest articulations. 	Among the 
later recordings, the Amadeus Quartet articulated phrasing most 
clearly, but the Smetana, Paganini and Fine Arts Quartets were found 
to be quite similar in the amount of emphasis given in this aspect 
of interpretation. 
With regard to audibility of bow changes, the earlier groups 
were again found to show more diversity, with the Flonzaley Quartet 
making the smoothest and least discernible changes and the Pascal 
Quartet once more using the clearest articulation. 
In the recordings, the Flonzaley Quartet was notable for the 
smoothness of its playing, a very legato effect being achieved in 
long phrases and sometimes also where staccato or slurs are marked. 
A good example of the type of legato playing occurs in bars 7-13 of 
the first movement of Op.127 (see Example 112.), where the changes 
of bow in the violin parts are just audible, but the general effect 
is very smooth and sustained. 	In bar 21 of the same movement (see 
Example 113.), however, the playing is so legato that the effect of 
the slurs and staccato are almost lost. 	The articulation of the 
phrasing is much clearer in bar 117 of the first movement of Op.133 
(see Example 114.), where the slurs are played with a slight diminuendo 
and shortening of the second and fourth notes. 
Articulation of notes within a phrase is clearer and bow 
changes are more audible in the recordings by the Busch Quartet, as 
can be seen in bars 7-13 of the first movement of Op.127 (see Example 
112.). 	The slurs and staccato effects in bars 9 and 13 are much more 
deliberate and there is a slight separation of the second and third 
quavers of these bars. 
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The Pascal Quartet articulates phrasing marks very clearly, 
often slight separating notes to emphasize the effect. 	This 
point is illustrated in bars 223 and 224 of the first movement of 
Op.130 (see Example 115.). 	In this section, the first.note in each 
slur is very slightly accented, the second is shortened, and the 
separate note is played staccato. 	The bow changes within long 
phrasing slurs are clearly audible in this group's performances, 
as, for example, in bars 610-614 of Op.133 (see Example 116.). 
The articulation effects in the recording by the Budapest 
Quartet are not so marked as in the Pascal Quartet's recordings. 
but, nevertheless, the slurs and phrasing indications are well 
followed. 	The differences between the two groups are obvious in a 
comparison of bars 223 and 224 of the first movement of Op.130 (see 
Example 115.). 	Within long phrasing slurs, the changes of bow are 
discernible but are not emphasized as much as in the Pascal Quartet's 
performance, as can be seen by again comparing the two performances 
in bars 610-614 of Op.133 (see Example 116.). 
The Hungarian Quartet makes very smooth bow changes within long 
legato slurs, as in bars 43-45 of the first movement of Op.131 (see 
Example 117.), in which this marking appears frequently. 	Although 
their articulation of phrasing is not played in such an obvious 
manner as some other groups, it is,nevertheless, quite clear and 
follows the composer's indications, as in bars 9 and 13 of the first 
movement of Op.127 (see Example 112.). 
The bow changes of the Smetana Quartet were usually clearly 
discernible, but were quite smoothly performed. An example occurs 
in bars 7-13 of the first movement of Op.127 (see Example 112.). 
The same example serves to illustrate the articulation of their 
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phrasing, the staccato notes being very slightly shortened and the 
slurs sounding only like clear bow changes, rather than being given 
any special emphasis. 
The Paganini Quartet also makes smooth but audible bow changes, 
as is illustrated in bars 2 and 4 of the fourth movement of Op.135 
(see Example 113.). 	Where staccato and slurs are marked as phrasing, 
there is usually no special emphasis given and staccato notes are 
only slightly shortened, as in bars 147 and 149 of the first movement 
of Op.135 (see Example 119.). 	A notable exception occurs in bars 
62-70 of the same movement (see Example 120.), where the first note 
of the slur is given strong emphasis and is followed by a big diminuendo. 
The Fine Arts Quartet uses only a small amount of articulation 
in phrasing. 	In bars 147 and 149 of the first movement of Op.135 
(see Example 119.), for example, the last note of the slur is slightly 
lightened and the staccato note very slightly separated. Bow changes 
within long phrasing slurs are quite audible and even very slightly 
emphasized, as in bars 43-45 of the first movement of Op.131 (see 
Example 117.). 
The Amadeus Quartet is unusual in the clarity of its articu-
lation of phrasing. 	An example occurs in bars 313 and 314 of the 
sixth movement of Op.130 (see Example 121.), in which the first note 
in each slur is quite strongly emphasized and is followed by a 
diminuendo, with the second note shortened. 	Bow changes are usually 
clearly discernible but not emphasized, as is illustrated in bars 
43-45 of the first movement of Op.131 (see Example 117.). 
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CHAPTER VII 
SUMMARY OF FINDINGS, CONCLUSIONS AND IMPLICATIONS 
Of the twelve interpretation variables investigated, it was 
found that in only one, concerning precision of ensemble playing, 
did the more recent ensembles show greater diversity than the 
earlier ones. 	In the areas of rubato and unindicated tempo changes 
at the ends of sections or movements, the more recent performances 
display as much diversity as do the earlier ones. 
In all other areas, however, it was clearly seen that the 
more recent recordings showed less diversity of interpretation than 
was found in those from earlier in this century. 
Some of the variables concern aspects of interpretation in 
which the accepted technical standards or fashions of playing have 
undergone an alteration during the course of the century. However, 
it was still found that within the standards and styles of the 
different periods, there was more variation between the performances 
by earlier groups, except in the three variables previously mentioned. 
The other aspects of interpretation concern areas which are 
much more dependent on the personal taste or opinion of each performer, 
but are, nevertheless, subject to certain external influences. 
These influences include the increased availability and accessibility 
of recordings by many different performers, and the increased ease of 
travel, resulting in performers from various national and musical 
backgrounds being heard in many countries of the world. The outcome 
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seems to be a more universal and cosmopolitan attitude to music which 
is reflected in a decrease in diversity of interpretations. 
All the aspects of interpretation which have been discussed in 
this study involve areas in which diversity is possible, even while 
adhering to the composer's indications in the score, so it cannot be 
said that one particular interpretation is more correct or valid than 
another. 	In fact, diversity of interpretation might be considered 
desirable, as there is no reason to suppose that an ideal or correct 
interpretation exists. 	This view is supported by the comments of 
Beethoven's pupil, Czerny, concerning the variability of Beethoven's 
performances of his own works. 	Czerny wrote, 
his [Beethoven's] performance depended on his 
constantly varying frame of mind, and even if it 
were possible exactly to describe his style of 
playing, it would not always serve as a model...; 
and even the mental conception acquires a different 
value through the altered taste of time, and must 
occasionally be expressed by other means, than were 
then demanded." 1 
• The tendency for recent recordings to show more similarity in 
interpretation is, therefore, seen as an indication of an undesirable 
tendency towards standardization of performance and reduced freedom 
of individual expression by performers of recent times. 
Further study, considering these variables in more detail, 
and also finer aspects of performance interpretation and performances 
of other works, may provide more detailed information on the ways in 
which this standardization is being manifested. 
The influences of the recording industry and the increased 
ease of communication between musicians have been of great benefit 
in improving the technical standards of performers over the course 
of the century. 	It is ironical to reflect that the same influences 
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may also have set in motion a trend towards standardization of 
interpretation - which is arguably an undesirable effect. 
On the positive side however, studies such as the present one may 
serve to alert the performing world to the less desirable side of 
these influences, thus enabling musicians once again to accept 
direction from the rich diversity of their own special environments. 
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Example 4. Op. 130, third mvt., bars 5-6 
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Example 5. Op. 130, first movement, bars 204-6 
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Example 6. Op. 131, sixth mvt., bars 1-11 
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Example 7. Op. 131, first mvt., bars 97-102 
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Example 8. Op. 131, fourth mvt., bars 222-224 
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Example 9. Op. 131, fourth mvt., bars 125-129 
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Example 10. Op. 131, fourth mvt., bars 95-99 
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Example 11. Op. 132, second mvt., bars 142-148 
Example 12. Op. 132, second mvt., bars 177-184 
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Example 13. Op. 132, third mvt., bars 10-11 
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Example 14. Op. 132, fifth mvt., bars 370-376 
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Example 15.15. Op. 132, fifth mvt., bars 389-395 
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Example 17. Op. 133, bars 662-681 
Example 18. Op. 133, bar 177 
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Example 19. Op. 133, bars 165-170 
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Example 20. Op. 133, bars 605-614 
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Example 21. Op. 135, third mvt., bars 35-38 
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Example 22. Op. 135, second mvt., bars 113-122 
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Example 23. Op. 135, second mvt., bars 37-46 
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Example 24. Op. 135, fourth mvt., bars 50-58 
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Example 25. Op. 135, third mvt., bars 52-54 
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Example 26. Op. 127, fourth mvt., bars 68-72 
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Example 27. Op. 127, third mvt., bars 193-208 
Example 28. Op. 127, fourth mvt., bars 215-218 
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Example 29. Op. 127, fourth mvt., bars 278-280 
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Example 30. Op. 130, third mvt., bars 63-64 
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Example 31. Op. 130, fifth mvt., bars 21-26 
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Example 32. Op. 130, sixth mvt., bars 416-422 
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Example 33. Op. 130, sixth mvt., bars 443-448 
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Example 34. Op. 130, sixth mvt., bars 33-40 
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Example 35. Op. 130, sixth mvt., bars-218-225 
Example 36. Op. 130, sixth mvt., bar 468 
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Example 37. Op. 131, fifth mvt., bars 247-256 
Example 38. Op. 131, fourth mvt., bars 171-179 
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Example 39. Op. 131, seventh mvt., bars 263- 268 
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Example 40. Op. 131, fifth mvt., bars 307-312 
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Example 41. Op. 132, fifth mvt., bars 32-333 
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Example 42. Op. 131, fifth mvt., bars 369-378 
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Example 43. Op. 132, second mvt., bars 41-48 
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Example 44. Op. 132, third mvt., bars 126-131 
88. 
•owlawmpm•••••••.-....-.—..•••• 	51111111=11111111 NM MI on .16a 0.017■1 	 ■ ..........■••• ....■■....m---.■ ...■... 
:r,c.a..■  , 	 , •emm..momlasmsw....m.... IMENMAMMINIMMIN•110••••■■•■■■•■•••••••••• B•MmIMM.■ 
0 ••• ■•••■•■•'.. 	• •D• • -•.*, •■••••■ .• • or • •,.... w ....■••••===•••■••••••••■••••■ 16-4. la.a.r. =1•••••••".' :::"r- • ■•• f • ■ - 1•••=.111•1•1•1=Ma••• ■••=1 	••••••■•••••••• • m• • ••••••••••••■
••• • •■•■••■•••,• 	
 —.... au- 	 p40211111M011111111011.11110M I 0 IIIM 
■••■ • 	 :NUMB. . ••■,M 
or.21Am 	 ••■•■••••••=1..•••■•• ■•••••••• ••••■••••■■•••■=11•1•,•••••••■■••■•■••■•••••Vs•••■•■••••••■•••••■•■•••••■••••••■••••■ •••••• ••■■•••• awn ■••••••••■■•••■••••••■•■•■••• ••■■••—■••••• ••■••■•••••■■ 
1•••••••!•■• •■■ •• •11110•1111MID••••rn•-•• .•••••••■• ■■•••.••••••••r• •••••,•■ e• 4w. , mo.....1••=1,••••1• ■•••a, •■••• 
.01■1.•■”•-•••••■•■•.•••■••••■•■•••• • in •••••••■■••••■•••• • • •:••••••••••.• ••••■•-■•••■•••■•■•■••=P ■•••• ••• ■ -•••■••1 • •. 
. 30 
a 	'-".'s 	 •■■ - 
OM, •••••••••■•■■■ ••-•-••••••0=•■ ••••• /••■••• 	..111••■•=111M,••••11M1•=111 ■1•MIM.•••• ■ ••■••■•••••••01•1••••■=1 •11•1•■••••• =17,2■■•• 
••••••17011•■••••1•1•11.■ , /••••••■••■■ 	 •••••■•••11•0==•••••••• ••••••IMM••• ■•••••■•••■•■•■■•••■•••■••■■••■••1 =•••••■ • 	:mew ■ •••••■• •••••• ■•••••-. ••• 	••••■-• -•• ■•••-•01 -••••••••••••■•■•M ■••••••••• ■•■■•■••■ ■IMI••••••••• •■••••••••••=101Y 	• •••,,,,. .......,, 	••• 	I.,. 
IMMNIMOMMI 	 CAIIIIVM 	' 	 I 
.4=1 	
LIN =I 	 a. 
111•••=•■•■•=1M1M11••■••■•■•■11■ ••••■••■•••11.1.1•■•••••• 	S=11••••'"'171=317••■■••• =4: •• ....,,,  
• 	
.........--,...4—Trrmrx--::: •IMINVNII.- TO V MIDMI. 	 ■ •••■••■•• ...or • - • •• ■•• ■• • •••■•■•■ •••••••• tr.4•1•M 
1 nt A • • 
'OL '2° 	 4r  
.. NM 	
■...........■-..4 ■.. 
V I■ 
MP IMSM&MI 
• • 
OM 
=MO 
_.... ■■• 	■••=1■
4 
_...... 
v _ 6. 
• _/-r- -4.--- 
4. 
O.VI 	M.IMMMINV=111=,..4 .4==......... M..4.4■7 =,•NNIMO■MO: =,I .I .. ,M .. •••■ 	 .1. IlL . 141■MOMM■ ,. 
CakriM■=•••■••■■•■■ 	 .. 
imm 
_. 	 •■••••■•■ 
_. —:17-■ ■,,, ' s./. •■■••■.1 	__. _ _IN...11 1:••••IMM 	r•mm 
=.01. .MIMIIMMM=111 1=•••IMM•..11=,r■Ia•aaMin==I•”.1•. •• 
a•• ■ MMNII••■• 	 W, • M.■■■ IR. 
Example 45. Op. 133, bars 120-126 
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Example 47. Op. 127, first mvt., bars 25-32 
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Example 48. Op. 127, fourth mvt., bars 81-86 
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Example 49. Op. 130, fourth mvt., bars 1-8 
Example 50. Op. 130, third mvt., bars 76-78 
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Example 51. Op. 131, first mvt., bars 25-33 
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Example 52. Op. 131, sixth mvt., bars 1-11 
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Example 53. Op. 131, seventh mvt., bars 192-201 
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Example 54. and Example 55. Op. 132, first mvt., bars 1-9 
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Example 56. Op. 132, third mvt., bars 20-30 
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Example 57. Op. 132, fourth mvt., bars 36-40 
- 11•• ■■•■••,01••=4,!".•• 
6 110 
0 
OM •IM7 M.M.••• 	 MM.. 	••••IMMOSIMM• ..•••■•■•••■■ • ■■•■■■•■ • r • w . se. Im■wo■wnwommial■al•sr" asmr-lor , us 
0".11••••■••■•••■ fa •• ••■■■••••••■ iMii■MII=M•1•1•••=1.1M•I • • 1 :11M1•01 r MIME.. 6 MDMII MS.M.M•MM.M..M•••MIIMM.MIMMIM 
• /.611•1••••■■••• ............101 	111 2MMMIMMIMMIMmi■n■AAMMMIAMM ea...Pm mIMM •••••■•,..M.M.MMINMEMI mill•M•mmmomma..M1 
PP 	
.mri■pm•m■MMAMmaimmimml•MIN•8 
IIMI I 13 EMI I MO 
OW ••••■■••01M111•7 •11•1••••• 	•••••M••••••••••••■ MIME! 	 M•IIMMIMMIM •11■MIIIMIMMI•••••1••■ ••• 0 ra. .M.M1/1■M 
N. ••••••• •111M.M, /UM 0•17•,01M• •••••••••••••MM•••■ ••■•••■••MMMMIMMI••••••••• MIMMAIMMMM•01111•MIMP I .MMIMIMM ••../M 
• t.• IMII•MMMIIMS•g•MMIIM.•.■• MO •••••■•••••• ■••••,MIMMIMMEMNIM■••■•••■•■•• • BM ••••••••••••■••■••■••••• •MIMM•IMMIM• 
M 	 MMIP/IMIMMEMMOMPIMMIMM••••■••■•■•• •••J ow,. Im..= • al•nnwomilmsr.■ MIMM ••■•■•• "M. •Mar MIIM•• M••••■••1 •M•■•■•••••••• 
=121.1.11=101111111.1 ME WIRMAIIIIIII 	PP ..,,,.. ....... .................... ....=IMMM■IMMIMMMIMMIM•••11 1•MMEM•1••• MI•MM.■M•MM • .1.••■•••IMMAIMMOOMIMI•1111.111•MMMWM•1•••••■ 
::%.,
21•60 M.-M■MMMI••• •■•• ••••••■•••,••-MM,1■MHIEMIMOMMEIM:=1•1•MIL/ Z ''.."." rn"."' '''' ''''..f. •. In'""'""' 
.. ••■•■•■■■••••• ■•■••••■■•■••••■••.&•• ••••••••••MMM•,1 •••••.. ...- ■1.212=1.''..... 11:21■ '.... M."...".." 
11WILIMEEMLICIIMM MIME" I 
MAIM •••IM MM . MO MM•MIM•••1••••••••••••■•■••1.71••• •••••■••■•IMMEEM tli = NW. 	
11.7••••■•■■-•••■ al rma■III■■•• 	.M ■■■••••• • ..■••••■• le all.71 IMM IM■•••••• • MDM■•••■ MI M•I•1■MI ii■MI ■••••••• 
••••••■••• ■■••■■■••!•••• 	- / MMM•••■■ 1•1• ■•-■,■••••••••• ■••■ N. •• 1 ••■•■•■• 	
• •M 4.: 
IN,NOMMOWIE•MMIJI. ••■••• - en•••••  OMO ■■••• • • • MS 1. • IN MIN•• 1 • M=01 11=14 
M.,IMI•1••••• I 11•1 •• 	 SIMMMEMM•1•MMINIMOMMMMI 	 IMPII• 
• INN NNW MI NM Mr,/ l••••••• ■••■■ ••■■•• SOW MMEIM IMMO. • • . NM MIMI • MI SIM MEM • ■•••• .••••1” Inr.1• ■■•• ■•••• =I /MK • 	• • •■•••••=1,■ 1•1■ .•1•••• I• • r IMMO' 
MM•MMMM•MMM■ik.•=S 	 IMM•ilid••■•• ■•• •1•1• 
I 	 Vila ••••••1•127•MMSIA••• •1•T= Vn■=1• .".11 .'":=2: '••=1 '.. 
II 
• 01.111MM 
1•1,....... 	 V MOM 	•11.4 MEN,1”1=DIMNI7,Mda• ■••••11■ 1•■• ••=r M"MMI• 
Mil 	1•11•MMOMME■I 
•• AMMO.. MMM•1•011••■■•• wo,•NaM, 
MMV. VP Mr. M 	 M••••• 
11211111Plifill . ••■•••■••••••••111•11MM• •••■••••IMISMI• 
	
r.....= ;••IM MM. 	41,=. 
MM•M•••I■MMM•MIMI• "' 
CreSC. 
=1•IM 0•••••■•• •••111M 
11•1••• 
CreSC. CreSC. CreVe. 
%1:1•••• 	 ••• 
MI•••••■••••••••IM MMFMMOM/M/MMM 	 IMMO.= ■•••• 	 .11/ 	MIMIMOMM••• ■ ••••••••••• vows.. 	 s..sars, 	 ==gr ■MI, YON 	 M./Mk= M.•••• 7MMMMIMm••• •••• ■ • 
NE • 
Wre'" 
1,111 
II MOM. EN • 
M.Lf INIi 
•IMMe■ImINE .11MI••••■■••■••=.6.
.......11•1=MMEIMEMINM. ,MMa 
M•IMO■W■■■■■■••• 	MINEN• 	
• •■• 
■•••11018.■ 
=1P' 	
..■■•••■••■•■•■■•••••••■••,■ •■••■••■••••••••• ••1 
1■■■••••• MBMIII M • • =11.114••■ ••■14■011■11Wil■•• 
MINIM in 
■••••3•81••••••■■ 	MEMO ni • M.- M 0. • M• 	- 	ME, MM- M • •MM- NM[MMIIMMIMMIMME MMIMMOMOIMI 
•111MM I. ••••MIMMM■MMM•IMMIMIMM•II■MMIMMI•MM•MMIEMIMM• ••■••..1•1,1•1 • ••=1MIM" 	NMI AM- 1=4, INEM WY; 	 ••M•MI••■•■■•01III••■•■■■■••■ • 	-■`" MIMI•••••••••MIIIIMIMOMM••••100MIMMMIMIMMIMMIM 0.■••■•••••■■•• 
11 01. ■•• OMMMIMMM.M . • •MMIMMIMP111 ,.....M .I•MIMMIMIMMIMMMIMOMM••••■■•••11M M•••••■■IMMr■FIMM. 
fp 
•••■•••■••■•■••■■ 
fP 
Example 58. Op. 135, second mvt., bars 123-131 
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Example 59. op.  135, first mvt., bars 79-83 
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Example 60. Op. 135, third mvt., bars 16-22 
PP 
120 
crac. r re Pr p 	ereve.• 
Example 61. Op. 135, fourth mvt., bars 102-122 
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Example 62. Op. 127, third mvt., bars 171-178 
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Example 63. Op. 127, second mvt., bars 1-3 
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Example 64. Op. 135, third mvt., bars 1-8 
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Example 65. Op. 127, first mvt., bars 210-215 
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Example 66. Op. 132, fifth mvt., bars 247-258 
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Example 67. Op. 132, fifth mvt., bars 268-276 
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Example 68. Op. 130, fifth mvt., bars 55-60 
. 	• 	. .'..I .•■■■- • 
• .MimW••11MOMMa .t..••••../.0 
smArena■or ..=, ••■■••■■■■ 
anl•■■••••• mw 
ammo ■•••••••••■••••■••• 
... 	.......e..,,, • ••••10.•••••  
,e,..mal■ 	... 	  • ■■•■ ■=111•WRIN  
.....14,........,n.................g,.... 
■IMB■m•I■ ..■••=1.....,./. ...,.■ IIIIIIMIMII 
=.,.. •a ••••at 	 ==..• ...  ....ot.:■ 	  
IIIMs 
• •■•• ■ •• ••••••••■■•••••• ...,„=,..•,....:...,"......... 
p can ta t e. 
. ( ..... 	 , . N, ., W. ., I' /,• ■ 4./. MM, 
• ■•••••••■••• 
ANII••■■■■■■••■•••■=IM/81  
IMmon■•••■•••••■ ••■••■11.01... •••■•• ammo ••■••••01114=•■••••••• 
•••Mimmnaml•MM•■•■■••••■•••■•• ■mIli ol■■■•••••• • 
rigigianglIMUINSI 
U. 	 .. 	.a.... .••••• ■■••••,•••II•TOPIR•• 	 • -I•na.■•• %el. 
•=101■11. 1=•••••■•■•■••• • ••••■•••.■■••••■•■•■•• 
M• •,* al• - O. •••■••••■• • -••• 	• •• ■ • ■......8.... .IMIK.mN•••• •• MIIMII•m• 
0...•■•••••■■• . •I•••• 
' ..=. 1•IMIII •••■••■61=M' ••• •■■••11111M w. • NmE • IV N - ••• Im . •LOM•LIIMB .■•■■••■•• •••••■•■., 	■•••••••111 ..c.,..,...,....., . .. re .•■••=•••• •••, ,MM 
csc 
Example 69. Op. 131, fourth mvt., bars 191-194 
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Example 70. Op. 132, first mvt., bars 138-142 
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Example 71. Op. 127, fourth mvt., bars 199-200 
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Example 72. Op. 127, second mvt., bars 35-37 
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Example 73. Op. 127, second mvt., bars 16-18 
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Example 74. Op. 131, fourth mvt., bars 180-186 
i 	. •• 
	
=I /EMI .I. 	Mir•IN 	• A., 	•4•1111•1■■• 	• ••■••••• IIIMM•10 	...... 	..-.-...-....,......... ,......___.._...........-.■ air — *0. - 51.1. 11•4110.,./M/NSVINS.46;• 
.0.■• .a.m.„, ,... .: A , - 
• im.. 
_ 01 .ta. 
- ---- . 
=-- 
-1 
-rm--- -  - ---..----- V.Z.X.6..X.M.Iip, 
L...- - wr. 
_ _,:: 
a 	vs 
— 	It 	.--- 	
• 
..... 
e 
MINI 
pizz. 
matIldr 	....v. 	.■ 	r. I■r INIMI ■1111•111•Y MS.= ••■•••••=1•■••111 VAVIL: 	r 	"ir=• 	- 	•-• 	1•11•••■•••••■■•■•■•••••■• V W V 	;I 	I ,---.? ••■—, 
- 	tt" 	e 	- 	l 'i. 
P 
pizz. .• 
••••■•■••■•■ 
.42 	W----0-10----,■ 4 I - = '-''' -, 
--...: -*.±-7S - NTI= "1•1=. 1. 2 
	V 
Example 75. Op. 132, third mvt., bars 138-142 
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Example 76. Op. 130, fifth mvt., bars 14-20 
Example 77. Op. 135, first mvt., bars 67-73 
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Example 78. Op. 135, first mvt., bars 28-33 
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Example 79. Op. 132, first mvt., bars 182-187 
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Example 80. Op. 127, first mvt., bars 222-223 
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Example 81. Op. 135, second mvt., bars 262-272 
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Example 82. Op. 127, first mvt., bars 25-32 
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Example 83. Op. 135, first mvt., bars 155-163 
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Example 84. Op. 127, second mvt., bars 65-67 
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Example 85. Op. 131, fourth mvt., bars 57-60 
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Example 86. Op. 130, first mvt., bars 13-16 
.... 	■■■■ -.._. ....,.....M■■■ ••.,..... 11.=0 ::4 SZ:=.01...■-IMP..■ Ma:, s•-•awr • 
annmnamma•• s...,■••••■=6.a .••••,.....s.m=m•m anom 
• !=.././/• •■•=•Nrw•i.o ermadmoft,m •-•,... ■■•■- -s•-•mmm. ".".."-- 	'''''' ....". miumroor• 	 •so mommowomswor. 	 •.•-.■ ow., ....,• ■••■•••■•■ 	 . 
.....■ MS 	 ... .„--■1101...O.M.11 
I Wriallii 
=1..“.• 
•■■INW.M._ .. M•Ml.■... .. .......... ,- .■••••••■•• •....• ....•00....._ 	a 
a.ma■ma.• L 'ar. isemai.""''''' -,••••"-__ ••••• •.."•••-- .. ....".". ''''' a,amm=411..-Ir.s.■ a..■•• ■■ . 	  • •••• ,...... 
..1111111 ' 
a 
M•1 . .1.■■•=..m.ala•MIIIM■■•,- EV. .0% -.'' .....•;.m.e...■ry■ =••••■•• ;1==■•■ •....a= 
a.u• 
..... ■•■•••1=8.I MERI,N,..MANNIrel■••■■ . ..1.111■•■_ ...WM./WM* • •{=IIIIMMIONIONISItl•••=. 	  • A.:1 — A. ...,................... ......„..—____... 
1 
.m. 
r••■••••■■.■••■■• •••• 
• .., 	ow-, AM -. 	......_ oh._ -.Oa 	■■••■•••■ •••■■•- ....orroLowo 
IN 	al 
••••■=04M, ■••• ■•■■■••••■ 
••• 
••. 1.1oswoonor 	NON=111,11Y.■■•••• •■■••= , ■■••1•1 7..a. 
. ,...■.1.MINNI 	 IN•■■■••■•■■■LIMMIMMI lle VoMMO=1=MMIMMYMINO1...-••■=1 
1••••••• 	IIII■LMOIN”. MBS.• ..M.1..1 . INJW -•=0 MO 
* ,....;•11••■ ' ww•■■•• • 
IMM - 11,MM 
..e■ ••••••=•••• 
8111■•■•■=lroMMIN.••••• 
1=1=1••■•■••••- 
•MNI■1,-. 
.. 	,..... .,.......,_ ,........ ••■••■ -A •■•■••••• 
=•.......,..,,11MMIPMNMM. 
	  namors 
liab•MINM•y■in•■•••■ Ift.1■11,.•••••■•■• mm.sia.u.-mses....mwommomoom •• MI 	••••■ ./IM•■ umwoo 1 I..." 
.■ ,.., ..............,,-,.. 
,••••••• 	........■.. 
swab...wow- 
m.,.... ••••=m•am. 
MENIKEIMP 
aw.sim.r.mmaamb. -,=.■••,...■•■■■=mr, 
-....ww,r-ammoso hi 
allIMINNAMO,Yam■■•••WR 
Ili■._ 
.N.Inmaiin...e. 
ontummamm.. ..■"•••■ 
=NM= 	..■., ..M=1=1.M4/ ,,'..• ,... ■■•=aumm.a. 0 . momiwa-.... . - immummam■ar 6.....:••• ■....ma....mm.a ..-m...montanaslow IMIN.....,.=IMNIIMINI■EN IMIIIN.M.MAMMMMIMID 	 •■•■■■■••••■•■■•■ •••  VV 
f 	ff 111 f ,sj  
Example 87. Op. 130, first mvt., bars 42-49 
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Example 88. Op. 130, third mvt., bars 8-9 
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Example 89. Op. 130, fourth mvt., bars 27-29 (whole group) 
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Example 90. Op. 130, first mvt., bars 191-194 
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Example 91. Op. 132, second mvt., bars 58-65 
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Example 92. Op. 131, fifth mvt., bars 59-67 
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Example 93. Op. 131, fifth mvt., bars 127-136 
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Example 94. Op. 135, first mvt., bars 15-20. 
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Example 95. Op. 135, first mvt., bars 47-52 
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Example 96. Op. 135, first mvt., bars 7-14 
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Example 97. Op. 131, second mvt., bars 127-143 
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Example 98. Op. 13t, second mvt., bars 140 - 146. 
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Example 99. Op. 130, first mvt., bars 140-142 
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Example 100. Op. 127, third mvt., bars 182-190 
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Example 101. Op. 127, fourth mvt., bars 53-60 
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Example 102. Op. 130, first mvt., bars 69-76 
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Example 103. Op. 130, first mvt., bars 166-172 
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Example 104. Op. 127, first mvt., bars 17-32 
ritard. 
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Example 105. Op. 127, fourth mvt., bars 250-255 
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Example 106. Op. 135, first mvt., bars 155-164 
Example 107. Op. 130, sixth mvt., bars 308-310 
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Example 108. Op. 132, first mvt., bars 148 - 151 
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Example 109. Op. 130, third mvt., bars 16-18 
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Example 110. Op. 127, fourth mvt., bars 61-67 
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Example 111. Op. 135, second mvt., bars 93-102 
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Example 112. Op. 127, first mvt., bars 7-15 
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Example 113. Op. 127, first mvt., bars 17-21 
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Example 114. Op. 135, first mvt., bars 110-118 
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Example 115. Op. 130, first mvt., bars 221-225 
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Example 116. Op. 133, bars 605-614 
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Example 117. Op. 131, first mvt., bars 42-48 
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Example 118. Op. 135, fourth mvt., bars 1-4 
Example 119. Op. 135, first mvt., bars 145-149 
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Example 120. Op. 135, first mvt., bars 58-73 
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Example 121. Op. 130. sixth mvt., bars 210-316 
108. 
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APPENDIX A 
110. 
Op. 
-No. 
% 
Quartet 
Lower 
Portamento 
Upper 
Portamento 
Downward 
Portamento 
Same 
Finger Total 
127 Flonzaley 74 12 26 14 126 
Busch 57 11 21 1 90 
Hungarian 1 0 0 0 1 
Smetana 15 6 3 1 25 
130 Pascal 19 8 27 12 66 
Budapest 19 5 21 1 46 
Smetana +6 +2 +6 +0 +14 
Amadeus +12 + 8 + 3 + 1 + 24 
131 Busch 39 61 104 24 228 
Hungarian 4 16 21 3 44 
Fine Arts 12 21 13 5 56 
Amadeus 14 17 17 6 56 
132 Pascal 16 17 14 9 56 
Hungarian 3 14 15 5 37 
Smetana 7 13 26 2 48 
Amadeus 18 15 32 4 70 
133 Pascal 5 5 5 1 16 
Budapest 4 4 4 1 13 
Hungarian 1 1 1 0 3 
Amadeus 10 2 6 0 18 
135 Flonzaley 13 14 22 4 53 
Busch 28 13 52 5 98 
Paganini 3 7 10 0 20 
Fine Arts 16 14 13 7 50 
TABLE I. NUMBER OF PORTAMENTO EFFECTS. 
10-6x 
+ Not including the sixth movement, as the Smetana Quartet Z" 
plays the original last movement, Op.133. 
Section 
Number Mvt. 
Bar 
No. Unit PASCAL HUNGARIAN SMETANA AMADEUS 
1 1 76-88 66 
7 50 54 
75 76 69 
81 50 •zr 50 •cr In  
135 72 63 
139 50 50 
2 1 100-126 76 100 100 
38 88 96 100 96 
59 80 69 72 92 
76 116 76-92 116 108 
11 3 1 56 60-63 56 56 
12 70 66 58 80 70 
13 144 152 152 152 152 
14 281 56 63 54 56 
15 4 1 116 112 112 120 
16 256 112-120 138 162 152 
TABLE II. BASIC TEMPO OF EACH SECTION OF OP.127. 
Section 
Number Mvt. 
Bar 
No. Unit PASCAL BUDAPEST SMETANA AMADEUS 
1 1 1 66-76 60-72 69-84 92-104 
2 15 
—
11 126-138 104-132 100-138 132-144 
2 1 160-168 168-176 160 160-168 
17 176 168 168-176 168-184 In
 54 176 138 112 168 
64 168 176 160 168 
7 3 1 58 56-58 56 60 
8 66 58 60 56 60 
9 4 1 *AL 48-52 54-60 54-58 69 
10 5 1 ; 44-72 60-64 66-72 66-88 
11 6 1 120 144 - 138-144 
TABLE III. BASIC TEMPO OF EACH SECTION OF OP.130. 
112. 
_ Section 
Number Mvt. 
Bar 
No. Unit BUSCH HUNGARIAN FINE ARTS AMADEUS 
1 1 1 ) 63-66 63-66 63-72 72 
2 1 J. 66 76 72 72 
3 3 all 76 120-126 92 72 
4 .0 .r 58 80-120 80 60-63 
4 1 88-92 104-112 88-104 100 
66 108-132 152-176 120 138 
90 60 100 54-56 76-84 
130 92 84 80 80-88 
162 92-112 100 84 66 
o
 
r-i 
_
 187 
---%  88-108 132 100 104 
231 60 96 63 92 
241 80 100 92 96 
254 52 96 66 92 
264 92 72-96 66-84 104 
15 5 1 0  --3)  0
 0
  0
  .--0
  ()
 0
  
q
 0
-11
 e
ili)  0
  
126 120 112 120 
16 33 112 120 104 120 
17 37 116 116 108 112 
18 45 116 116 112 120 
19 69 112 112 108 108 
20 199 126 116 108 108 
21 203 112 116 108 112 
22 211 112 116 116 116 
23 235 108 112 108 108 
24 327 112-120 112-116 112-116 116 
25 365 126 116 100 116 
26 369 112 116 108 116 
27 413 126 116 96 116 
28 417 112 120 108 116 
29 6 1 or 54-72 88 80-88 80-96 
30 7 1 d 132 116-120 132 132 
TABLE IV. BASIC TEMPO OF EACH SECTION OF OP.131. 
113. 
Section 
Number Mvt. 
Bar 
No. Unit PASCAL HUNGARIAN SMETANA AMADEUS 
1 1 132-176 76 92 92 
9 116 132 138-144 100 
21 76 76 80 56 
22 116-120 132 126 116 
131 72 80 72 120 
132 120 120-126 126 112 
2 1 46-48 60 60 60 
09 218 69 126 96 92 
222 48 63 58 63 
3 1 63 • 84 66 72 
31 84 92 84 80 
84 58 84 80 88 
115 84 92 84 76-80 
168 54-58 72 72 66-72 
15 4 1 126 138 132 126 
16 25 69 88 66 80-100 
17 40 144 152 72-144 168 
18 46 96 76 72 40-80 
19 5 1 48 54-60 56-60 60 
20 280 72 72 72 72 
TABLE V. BASIC TEMPO OF EACH SECTION OF OP.132. 
114. 
Section 
Number 
Bar 
No. Unit PASCAL BUDAPEST HUNGARIAN AMADEUS 
1 
	
1 
-
46
 --%--%--a--1 -
e
1
-- i--t 4A
---4  
120-138 116-168 144-152 144 
17 96 88 138 126 
26 126 104 88-92 126 
30 132-138 116-120 116 132-138 
159 112 46 72-76 52-54 
233 126-132 144 152-160 144-160 
493 120 112 144 116 
533 126-132 144-152 152 144-152 
657 120 112 100 92 
660 100 80 100 92 
663 126-138 132-144 144 138-144 
.. 
TABLE VI. BASIC TEMPO OF EACH SECTION OF OP.133. 
Section 
Number Mvt. 
Bar 
No. Unit FLONZALEY. BUSCH PAGANINI. FINE ARTS 
1 1 1 120 112-120 144-152 108-132 
2 2 1 4). 112-120 112-116 108-112 116-120 
•ct  
3 1 
23 
33 
H
I 
112 
92-100 
116 
• 63-69 
58 
66 
96 
76 
88 
100 
80-96 
96 , 
6 
7 
8 
9 
10 
11 
12 
4 
t 
1 
12 
13 
161 
174 
248 
250 
"1
"-%
 0
 -
4
 0
-
1
  0
 
58 
72-80 
72-76 
80-84 
72-76 
112 
72-80 
58-80 
54 
66 
100 
66 
100 
69 
50 
- 44 
72-80 
69 
72-76 
132 
76 
. 	66 
60 
76-80 
80 
72-76 
76 
80 
TABLE VII. BASIC TEMPO OF EACH SECTION OF OP.135. 
115. 
Section 
Number - Mvt. 
Bar 
No. Unit 
PASCAL HUNGARIAN SMETANA AMADEUS 
1 2 1 2 1 2 1 2 
1 1 76-88 52-69 66 69 
7 42-54 42-50 48-56 50-58 
75 76 72 69 76 -
  81 46-50 C) 44-48 
_
 
ct 50-56 C 52-56 -cl- 
135 72 76 . 	63 72 
139 46-52 44-48 46-54 46-54 
2 1 96-126 30 63-100 37 72-116 44 84-100 16 
38 80-92 12 80-100 20 92-104 12 84-100 16 a, 59 40-44 4 58-69 11 69-84 15 92-100 8 
76 108-144 36 76-108 32 88-120 32 92-112 20 
_ 
3 1 138-176 56-63 50-56 52-60 
70 66 58 80 76 
75 168 63 84 48 
78 66 58 54-56 72 
In 
.--1 81 
-6-  168-176 00 60-66 
■r) 54-58 cr 
...._ 52-56 
•ch  
144 138-152 144-160 138-152 120-152 
269 56 63 54 56-58 
281 56 63-66 54 54-56 
19 4 1 d 112-120 CO
 0
0
 	
1 
104-116 12 88-120 32 108-126 18 
20 256 el\ 112-120 132-150 18 104-116 12 126-160 34 
TABLE VIII. OP.127 RANGE OF UNINDICATED TEMPO CHANGES 
Column 1. Range 
Column 2. Difference between slowest and fastest tempo. 
116. 
Section 
Number Mvt. 
Bar 
No. Unit 
PASCAL BUDAPEST SMETANA 	' AMADEUS 
1 2 1 2 1 2 1 2 
1 1 1 69-76 7 66-76 10 69-76 46-50 
2 15 128-138 12 132 0 138 144 
3 20 66-76 10 72 0 76-80 48 
4 25 112-132 20 104-132 28 116-144 120-144 
5 94 72 0 69 0 80 48 
6 96 144 0 104 0 138 138 
7 . 97 76 0 69 0 76 48 
8 100 72 0 108 0 138 138 
9 101 66 0 60 0 84 50 
10 104 108-138 30 104-132 28 120-138 120-144 
11 214 60-66 6 69 0 72-76 48 
12 218 144 0 126 0 132 138 
13 219 66 0 66 0 80 46 
14 220 138 0 126 0 132 144 
15 221 66 0 66 0 80 48 
16 222 126-138 12 112-126 14 126-132 132-136 
17 2 1 152-160 8 176 0 152-168 16 160-168 8 
18 17 168-176 8 168-184 16 160-176 16 168-184 16 
19 64 160-176 16 176 0 152-160 8 164 0 
20 3 1 d 46-58 12 52-63 11 100-120 20 54-63 cn 
21 66 ) 40-60 12 48-63 15 108-116 8 58-63 
22 4 1 ) 46-52 6 48-63 15 54-58 4 66-69 3 
23 5 1 40-72 32 66-84 18 60-72 12 63-88 25 
24 6 1 ) 112-126 14 126-144 18 - - 132-144 12 
TABLE IX. OP.130 RANGE OF UNINDICATED TEMPO CHANGES 
Column 1.. Range 
Column 2. Difference between slowest and fastest tempo 
117. 
Section 
Number Mvt. 
Bar 
No. Unit 
BUSCH HUNGARIAN FINE ARTS AMADEUS , 1 2 1 2 1 2 1 2 
1 1 1 j 58-69 11 56-76 20 60-76 16 63-76 13 
2 2 1 j 60-72 12 138-160 22 128-152 24 132-152 20 
3 3 69-76 7 92-126 34 76-82 72-80 8 
4 ■.0 58-96 38 84-120 36 72-80 CO  60-84 24 
4 1 80-92 12 88-112 84-104 92-104 12 
66 108-132 24 152-176 120-126 132-144 12 
90 60-84 24 72-84 50-56 76-84 8 
130 76-96 20 80-92 80-88 76-88 12 
a
l 
—
 162 
--.■
  92-116 24 84-104 0 NI 84 0 66 0 
187 88-108 20 88-138 72-116 96-112 16 
231 52-92 40 48-96 63-100 44-96 52 
264 92 0 72-96 66-88 104-112 8 
13 5 1 126 0 120 104-116 120 
14 33 63-112 49 120 104 120 
15 37 116 0 116 108 112-120 
16 45 116-120 0 116-120 108 120 
17 69 108-112 4 108-120 104-112 108-120 
18 199 126 0 120 108 120 
19 203 112 0 116 108 112 
20 211 112 0 116 _  0 108-116 00 116 
—
 
0
  
21 235 108-120 12 108-112 104-108 108-116 
22 327 112-120 8 112-116 104-116 112-116 
23 365 126 0 116 100 116 
24 369 112-116 4 116 108 116 
25 413 116-126 10 116 96 116 
26 417 112-126 14 116-120 100-116 108-116 
27 6 1 op 54-80 26 84-96 12 76-92 16 80-96 16 
28 7 1 -1Z1----V
-
14
  
126-144 18 104-132 28 104-152 48 112-144 32 
29 377 76 0 76 0 69 0 76 0 
30 383 132 0 120-138 18 138 0 120-132 12 
TABLE X. OP.131 RANGE OF UNINDICATED TEMPO CHANGES. 
• Column 1. Range 
Column 2. Difference between slowest and fastest tempo. 
118. 
Section 
Number Mvt. 
Bar 
No. 
' 
Unit'  
PASCAL - HUNGARIAN SMETANA AMADEUS 
1 2 1 2 1 2 1 2 
1 1 66-88 22 72-92 20 46 0 44-46 2 
9 116-138 22 120-138 18 132-144 12 100-116 16 
21 76 0 76 0 80 0 56 0 
22 84-144 60 92-138 46 104-144 40 104-120 16 
131 72 0 80 0 72 0 120 0 
132 84-132 48 • 60-132 72 112-126 14 104-132 28 
7 2 1 J . 44-50 6 56-72 16 56-76 20 56-66 10 
8 3 1 56-69 13 63-92 29 66-72 69-84 
9 31 60-88 28 56-92 36 80-88 76-80 
10 84 56-63 7 76-88 12 76-80 40-44 
11 115 60-88 28 66-96 30 72-86 76-80 
12 168 40-58 18 60-84 24 69-72 63-72 
13 4 1 120-138 126-138 126-132 ■.0 	
C
 1
 0
 
126-138 12 
14 25 100-160 132-176 60-132 80-100 20 
15 40 144-152 00 152 0  72-144 84-168 84 
16 46 11 96 72 72 40-80 40 
17 5 1 42-54 12 50-66 16 52-60 8 56-66 10 
18 280 66-76 10 63-80 17 66-76 10 69-76 7 
TABLE XI. OP.132., RANGE OF UNINDICATED TEMPO CHANGES 
Column 1. Range 
Column 2. Difference between slowest and fastest tempo. 
119. 
Section 
Number Mvt. 
Bar 
No. Unit FLONZALEY BUSCH PAGANINI FINE ARTS 2 1 2 1 2 1 2 
1 1 1 27 40 37 35 23 15 19 47 
2 2 1 J. 22 20 15 24 13 11 15 13 
3 3 1 13 16 6 12 
4 23 •tt  2 8 •:1"  7 Cs1 5 
5 33 3 13 16 9 
6 4 1 C71
 CD 	
CD  C
D
  
7 12 
8 13 
9 161 
10 174 1-1 1-1 r-i 
11 208 
12 248 
13 250 
TABLE XIX. OP.135 FREQUENCY OF UNINDICATED TEMPO CHANGES 
AND RUBATO. 
Column 1. Number of unindicated tempo changes within a section. 
Column 2. Number of rubato effects within a section. 
120. 
Section 
Number 
Bar 
No. Unit 
PASCAL BUDAPEST HUNGARIAN AMADEUS 
1 2 1 2 1 2 1 2 
1 0 
Cr)
 0
0
 	
1-1 
17 1 
26 11 
30 15 
159 3 
233 C\I T-i C71  15 e-I 1-1 
493 4 
533 10 
657 0 
660 1 
663 6 
1 
TABLE XVIII. OP.133. FREQUENCY OF UNINDICATED TEMPO 
CHANGES AND RUBATO. 
Column 1. Number of unindicated tempo changes within a section. 
Column 2. Number of rubato effects within a section. 
121. 
Section 
Number Mvt. No. Unit 
PASCAL HUNGARIAN SMETANA AMADEUS 
1 2 1 2 1 2 1 2 
1 4 3 2 
9 4 2 3 
te
) 21 
rir
  
-
  
CD
 0 0 1 
22 37 37 25 
131 1 0 1 
132 33 31 27 
7 2 1 j, 29 23 14 23 15 40 16 14 
3 1 9 17 15 21 18 
31 15 9 9 14 2 
1
-1
 84 15 8 10 13 N
 I 
•7r 
C
r) •  
7 
115 24 
29 
7 
22 •168 	 23 
12 
10 
12 3 
13 
13 4 1 
14 25 
15 40 
16 46 
17 5 1 36 32 24 20 25 
0
0
 
10 
18 280 16 14 5 13 8 4 
TABLE XVIL OP.132 FREQUENCY OF UNINDICATED TEMPO 
CHANGES AND RUBATO. 
Column 1. Number of unindicated tempo changes within a section. 
Column 2. Number of rubato effects within a section. 
122. 
Section 
Number 
Bar 
No. Unit 
PASCAL 1BUDAPEST HUNGARIAN AMADEUS 
1 2 1 2 1 2 1 1 	2 
1 112-138 26 116-168 52 138-152 14 144 o
 	
C 	
Cs1 
17 48-52 4 88-96 8 138 07 116-126 
26 126 0 104 0 88-92 LL 126 
30 120-138 18 116-120 4 108-120 12 -: 126-138 
159 100-116 16 92-104 12 72-80 82 100-108 
■0
  233 116-138 42 132-152 20 76-144 68_ 144-160 
493 108-126 18 112 0 144 0: 116-120 
533 112-132 20 108-152 44 132-160 28: 120-152 
657 120 0 112 0 108 0 116 
660 100 0 80 0 100 0 92 
663 120-138 18 126-144 18. 120-160 40. 132-144 
TABLE XII. OP.133. RANGE OF UNINDICATED TEMPO CHANGES 
Column 1. Range 
Column 2. Difference between slowest and fastest tempo. 
123. 
Section 
Number Mvt. 
Bar 
No. FLONZALEY BUSCH PAGANINI FINE ARTS Unit 1 2 1 2 1 2 1 2 
1 1 ) 108-126 18 96-126 30 120-152 32 108-132 24 
2 2 1 104-120 16 104-116 12 108-116 8 104-120 16 
3 1 52-60 112-168 56 88-108 20 88-126 38 
23 46-50 108-132 24 63-80 17 80-96 16 
33 54-63 120-144 24 80-96 16 96-104 8 
6 4 1 52-72 58-80 44-50 66 
I 
0
 0
 o
o
 oo
 c0
 N
I 0
 0 
,--1 
7 12 80 54 40 60 
8 13 69-76 66-72 72-80 72-80 
9 161 76-84 92-100 60-69 72-80 
10 174 72-76 63-66_ 72-76 72-80 
11 208 56-76 63-66 72-76 60-72 
12 248 56 100 132 152 
13 250 72-80 66-69 76-80 80 
TABLE XIII. OP.135. RANGE OF UNINDICATED TEMPO CHANGES. 
Column 1. Range 
Column 2. Difference between slowest and fastest tempo. 
124. 
Section 
Number Mvt. 
Bar 
No. Unit 
PASCAL HUNGARIAN SMETANA AMADEUS 
1 2 1 2 1 2 1 2 
1 
7 
N
I  
-
  
75 0  1-1 -
  
0
 
—
 
CV 
-
  
0
 
s.0
  
-
  
0
 
1
-1
 
81 
135 
13 
1 11 21 21 18 34 12 
38 4 6 6 4 10 2 C7) 
.-- 59 
-
,,
 
e—
I 14 5 12 4 10 Cr) 8 
76 25 24. 25 19 42 16 
1 
70 
75 
78 
in
 
,-, 81 
-6-  
(N
 
tr) 
—
 
(N
  
e--I  
'0  
1
/4
0
  
'Cr  
‘D 
144 
269 
281 
19 4 1 di\ CA  
•C
t 	
I  
19 20 12 29 31 9 21 
20 2S6 J"  6 9 4 6 10 10 7 
TABLE XIV. OP.127. FREQUENCY OF UNINDICATED TEMPO 
CHANGES AND RUBATO. 
Column 1. Number of unindicated tempo changes within a section. 
Column 2. Number of rubato effects within a section. 
125. 
Sectior 
Number Mvt. 
Bar 
No. Unit 
PASCAL BUDAPEST SMMTANA AMADEUS 
1 2 1 2 1 2 1 2 
1 1 
15 
20 
25 
94 
96 
97 
0
0
 
-
  
100 
•n
ie
 
0
 
0
 
0
 
-
  
0
 
0
  
-
  
0
 
0
  
0
 
101 
104 
214 
218 
219 
220 
221 
222 
17 2 1 
18 17 t-r) 
—
 
0
 
If  ) 
L
t) 
00  
V
) 
t--- 
d
'  
19 64 
20 3 1 4;! 39 12 27 28 13 20 00 t
r
) 
20 
21 66 4110 7 6 10 6 7 7 5 
22 4 1 J. 8 13 7 22 4 19 1 15 
23 5 1 48 33 9 36 17 28 11 28 
24 6 1 ) 55 31 30 25 - - 17 7 ' 
TABLE XV. OP.130. FREQUENCY OF UNINDICATED TEMPO 
CHANGES AND RUBATO. 
Column 1. 	of unindicated tempo changes within a section. 
Column 2. 	Number of rubato effects within a section. 
126. 
Section 
Number Mvt. 
Bar 
No. 
BUSCH HUNGARIAN FINE ARTS AMADEUS 
Unit 1 2 1 2 1 2 1 2 
1 1 1 j 8 30 29 43 22 35 13 19 
2 1 J. 11 12 17 29 12 30 13 17 
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28 
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TABLE XVI. OP.131. FREQUENCY OF UNINDICATED TEMPO CHANGES 
AND RUBATO. 
Column 1. Number of unindicated tempo changes within a section. 
Column 2. Number of rubato effects within a section. 
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